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Research PLUS Service 
SOME, but not nearly all, activities of the Agricultural Experiment Sta-
tion during the past year are contained 
in this research progress report. 
Research, by its very nature, many 
times is a long-term procedure which re-
quires painstaking work by highly 
skilled scientists using a wide variety of 
equipment, laboratories, outlying ·experi-
mental sites and other specialized facili-
ties developed over a period of years. 
To most economically and efficiently 
use this combination of know-how and 
special facilities, South Dakota State 
University has in operation in addition 
to its research program a system to pro-
vide South Dakotans with information 
they need on specific problems on an in-
dividual basis. This statewide service is 
offered through the Agricultural Ex-
periment Station. 
Tens of thousands of tests, identifica-
tions and diagnoses are made annually 
at SDSU of animal and plant diseases, 
soils, insects, seeds, water, and other 
items-the type of service requiring 
trained personnel and special equipment 
often not available elsewhere. 
Take the case a few years ago when 
a IO-year-old boy became severely ill for 
no apparent reason. A quick check 
turned up nothing more than some 
seeds in his jacket pocket. The county 
Extension agent was contacted in an 
effort to identify the seeds, just in case 
they might furnish a due. The county 
agent, to get immediate and definite 
· confirmation of the kind of seeds he 
thought they were, sent t{hem to the 
Seed Laboratory at SDSU. · 
Right away, back came th~ identifica-
tion from the Seed Lab: "jiµison weed 
seed." They are poisonous if eaten and 
apparently the boy had done so. With 
definite identification of the seed, doc-
to.rs were able to apply specific remedies. 
Thousands of Seed Tests 
This Seed Laboratory is the same one 
which runs thousands of tests each year 
' for South Dakota farmers, ranchers, 
seed deaiers and elevator operators. 
While a case such as identifying the jim-
son. weed seeds is out of the ordinary, it 
illustrates the wide variety of special 
services the Agricultural Experimem 
Station makes available to South J)a-
kotans. 
Fears of a woman just back from a 
trip that she had "imported some mon- · 
sters from Texas" were allayed by ento-
mologists. What she found in her car, 
parked beneath the yard light the night 
,before, were giant water bugs, a 3-inch 
long creature fairly · common in South 
Dakota. 
Last July the SDSU animal disease di-
agnostic laboratory diagnosed · anthrax 
in a herd of cattle in a Day County area 
not previously known to be infected. 
Within 2 weeks the laboratory ~on-
firmed anthrax in another herd about 25 
miles away. By immediate action on the 
part of veterinarians and farmers of the 
area, many herds were given protective 
vaccination. Four additional herds were 
found infected through laboratory ex-
amination of speciments but prompt ac-
tion by people in the area was effective 
in preventing what could have been an 
outbreak of major importance. 
While these services are designed to 
give people of the state direct access to 
personnel and facilities at SDSU, even 
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greater dividends accrue from this ac-
tivity. Materials received for test, identi-
fication or diagnosis keep SDSU agricul-
tural workers right up-to-the-minute • 
when it comes to knowing about some 
difficuJties farmers face. This helps keep 
SDSU' s agricultural research program 
geared to the problems and · needs of 
South Dakota which, of course, pays off 
for every resident of the state. -
For _example: Thousands of samples 
ar:e received annually by the plant pa-
thology _department for disease identifi-
. cation ~ n d recommended controls. 
, These samples represent for the most 
part diseases of major crops and plants 
grown in South Dakota although some 
deal with moldy hay and feeds. 
Watch Developments Elsewhere 
Plant pathologists constantly check 
for evidence of new diseases found else-
where because early detection helps in 
the ·use of proper control measures. One 
of these currently under close scrutiny is 
the destructive virus disease of corn 
( called "maize dwar·f mosaic") found in . 
states to the south and east of South Da-
kota. This is one of the cases, however, 
in which plant pathologists do not want 
disease-suspected samples sent to Brook-
. ings because of .possible accidental 
spread of the virus. If a farmer suspects • 
thi~ ·disease, he is asked to contact plant 
pathologists and they'll go to the field to 
make their inspection. 
Several departments are frequently in-
·volved and study of the analysis of a 
specimen or samples often results in 
some pretty fair detective work. The 
owner of a mink and fox fur farm was 
puzzled-and ·alarmed-at the loss of 
fur by some of his animals. He sought 
help frorn veterinarians at SDSU. They 
didn 't find mites which might have 
caused fur loss on the animals so they 
contacted a bacteriologist who is a spe-
cialist in fungus diseases. Microscopic 
examination revealed to the bacteriolo-
gist the presence of ringworm. 
But mere identification of ringworm 
answered only part of the problem. The 
bacteriologist talked with the mink-fox 
farm owner and learned that other spe-
cies of wild animals were kept about the 
place. A trip to the farm by the bacteri-
ologist to collect specimens from the 
oth~r animals paid off. When the speci-
mens were examined microscopically, 
the same organism was found which 
caused ringworm on the foxes. The ring-
worm on the foxes probably originated 
from the wild animals. The owner was 
advised to get in contact with a veteri- • 
narian who would recommend proper 
methods of treatment and sanitary meas-
• 
• 
ures· necessary to protect the fox and 
mink. 
"In dealing with this problem, we 
found that there are more than 100 
fur farms in South Dakota," the bac-
teriologist commented. "Of course, 
probably only a few might have prob-
lems but we touched upon a comparably 
new area in which we can be of service." 
Students Also Use Findings 
Still another benefit is obtained from 
these statewide services: use of results in 
resident instruction. The bacteriologist, 
for instance, used the specimens, cul-
tures and microscopic slides made in 
connection with the mink-fox farm in-
vestigation in the classroom to give stu-
dents an up-to-the-minute, practical ap-
plication of a specific type of study of-
fered in his department. 
Some animal diseases have iinpor-
tance in human health in addition to 
the purely economic aspects. Diagnostic 
services devoted to examinations for 
rabies require a significant part of the 
time of the veterinary staff. Although 
economic loss in livestock from rabies 
is not high in comparison to many other 
diseases, the public health aspect does 
justify providing this service. Numer-
ous instances of bites or other possible 
exposure in humans must be followed 
up by an examination of the animals in 
question. Results of such examinations 
determine if those who were exposed 
must receive preventative rabies treat-
ment· and vaccination. 
Personnel performing these services 
frequently comment on the variety of 
things Jhey are called upon to do. Their 
interest is whetted - when they go to 
work in the morning they never know 
what the day might bring. Arsenic poi-
soning of cattle, for instance, is some-
thing rather rare nowadays but you 
can't rule it out entirely. Arsenic has 
been identified as the cause of livestock 
poisoning in a few fairly recent in-
stances. Officials were puzzled when 
every few years one or two valuable 
show animals died during the week of 
exhibition at a fairgrounds. One year 
organs from a dead animal were 
brought to SDSU. Arsenic was found 
in them. Investigation revealed all of 
the dead animals had been housed in 
the same building. It was then recalled 
that in the 1930's grasshopper bait con-
taining arsenic had been stored in the 
building. Apparently the animals had 
licked the dirt floor or consumed some-
thing in which the poison remained. No 
more animal deaths have been recorded 
since the building was cleaned, a cement 
floor poured and the walls white-
washed. Much the same happened to a 
rancher in the western part of the state. 
In the fall he found remains of a dozen 
head of cattle. His veterinarian sent 
5amples to SDSU and arsenic was de-
tected. A neighbor . recalled that hopper 
· bait had been stored in an old, aban-
doned shed to which the cattle had ac-
cess. 
Threat of Dutch Elm Disease 
South Dakotans rightly have a fear 
of invasion of Dutch elm disease. Ex-
periment Station entomologists have 
identified both species of beetles known 
to carry the disease as being present in 
South Dakota. Considerable suspected 
plant material is sent to SDSU to be 
checked. So far, say plant pathologists, 
the disease has not been identified in 
South Dakota either through samples 
sent to SDSU or ground or aerial sur-
veys in the southeastern part of the 
state. A measure of control of Dutch 
elm disease is possible by spraying to 
kill the insect-carrier. For this reason 
plant pathologists and entomologists 
are interested in pinpointing the areas 
should the disease appear in South Da-
kota. It takes at least a week to process 
the suspected D u t c h elm disease 
samples in the laboratory· and even 
more time for some of the other plant 
diseases investigated. 
An elevator operator may want to 
determine the quality of seed he has on 
hand or, more specifically, wants to 
know how much noxious weed seed is 
present. He sends samples ·to the Seed 
Lab for identification. This service for 
farmers arid dealers is but one · phase of 
work at the Seed Lab. Tests are also 
run for state organizations concerned 
with seed law enforcement, other 
samples are checked to see if they con-
form to standards set for seed certifica-
tion, and seed is tested or identified for 
research purposes. Plant pathologists 
every year are called by growers to in-
spect potato fields to check for diseases 
such as ring rot, late blight, and others. 
This is · necessary because the fields are 
passed for seed certification on the basis 
of absence of these diseases. 
Germination of western wheatgrass 
(Continued on Page 41) 
, , , 
Agricultural Engineering __________ __ 4 
Agronomy ----------------~------------------- 6 
An i ma I Science ---------------------------- 9 
Ba cte ri ology __ ____ ______ _______ _______________ l l 
Botany __ ____ _________ --------------------------- l 3 
Dairy Science -------------------------------- 14 
Economics ____________ _____ ____________________ 16 
Entomology-Zoology ____ __ ____________ 18 
Home Economics -------------------------- 20 
Horticulture-Forestry __ ___ --·--------- 21 
Pia nt Pathology ---------------------------- 22 
Poultry Science ---------------------------- 24 
Rural Sociology ---------------------------- 25 
Station Biochemistry ____________________ 26 
Veterinary _____ _____ ___ ______________________ 28 
Wi Id I ife ____ ________ , ___ _____ ____ __ ___ ____ ___ __ 29 
Substations ------------------------ ---------- 31 
Staff Publications -------------- ·--------- 32 
Financial Statement __ ______________ ____ 37 
Agricultural Advisory Groups ___ 38 
Staff __ ____ __ __________ ---------------------------- 39 
Pasture Research Center ________ 42-43 
• SOUTH DAKOTA STATE UNIVERSITY- -"SERVING THE PEOPLE OF SOUTH DAKOTA THROUGH TEACHING , RESEARCH , EXTENSION." + 
SOUTH DAKOTA FARM AND HOME RESEARCH 
Volume XVII Fall, 1966 Number 4 
79TH ANNUAL REPORT 
·Published quarterly by the Agricultural Experiment Station, South Dakota 
State University, University Station, Brookings, South Dakota. This publication 
will be sent free to any resident of South Dakota in response to a written request. 
To simplify terminology, trade names of products or equipment are sometimes 
used. No endorsement of specific products named is intended, nor is criticism im-
plied of products not mentioned. 
Material appearing in this publication may be reprinted provided the meaning 
is not changed and credit is given the author and the South Dakota Agricultural 
Experiment Station. 
3 
Duane C. Acker, Dean of Agricul-
ture and Director, Agricultural 
Experiment Station 
Frank J. Shideler ______________________ Editor 
Leland L. Sudlow ____ ____ Photographer 
Nathanial S. Cole ______ ___________ (Cover) 
. ,, 
agricultural 
• •• • en91~eer1ng 
Grain Sorghum Harvesting. The principal objec-
tive is to evaluate machine component losses and 
header losses for a conventional header, Flexo-
guards, and a row-crop "snout." The first year's wqrk 
was on sorghum which varied in 'moisture content 
from 25% at an early harvest date in October to 15% 
moisture late in the month. Header losses accounted 
for most machine losses for all harvesting dates. The 
tendency of this specific crop to lodge from high 
winds generally results in extremely large header 
losses. Of the three header arrangements in the test 
study, all were unsatisfactory in attempting to recover 
heavily lodged grain. Next year's study will include 
the comparison of a commercial row-crop unit 
mounted on a conventional header vs. a standard con-
ventional header. 
Livestock Management Systems. Research is being 
conducted on livestock management systems involv-
ing swine and dairy cattle. At Centerville evaluations 
are being made of the effect of various types of 
slotted floors on production efficiency and labor de-
mand. In addition, studies of pen size, different en-
vironments, waste disposal and temperature and 
humidity control are being conducted. Information 
is being collected at the new Dairy Research and 
Production Unit at Brookings on comparison of the 
management problems involved in the three major 
dairy housing systems - free stall, stanchion, and 
loose housing. · 
Farm Feed Handling Center. A 3-year study of 
one phase of the project has been completed. This 
portion included the attempt to store a greater 
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variety of farm feeds including high-moisture grain. 
Approximately 170,000 pounds of high-moisture corn 
was stored in a 20-foot diameter, 20-foot high sec-
tional steel bin that was rated "oxygen free" storage 
for high-moisture grain. The bin was carefully con-
structed according to manufacturer's directions and 
instructions, and the grain put in at the 24% moisture 
level in the fall of 1963. A heating period was noted 
the first few months. Samples taken during the next 
2 years indicated contents to be in good storage condi-
tio.n except for discoloration. After 3 years, when the 
contents were removed,_ the grain was dark in color 
which is not considered unusual. Certain "pockets" 
contained bright yellow corn with practically no 
mold. These did not occ4r on the metal surface of 
the bin or on the concrete floor, but were evident 
within the grain at different levels. Moldy layers 
followed layers formed by "angle of repose" of the 
grain. A bridging effect occurred when attempts were 
made to auger the grain from the bin and grain 
probing was necess·ary for removal. During the pe-
riod a grain loss of only 2.27% by weight was record-
ed. Considerable moisture migration had taken 
place to the top and bottom layers, with certain areas 
. testing as high as 40° lo moisture. 
Certain recommendations may be made from this 
study: 
• A bin of this type should probably be used for 
only one season's storage for high-moisture 
corn. 
• Additional labyrinth breathing chambers 
should be used on the air exhaust system. 
• A bi.9 leveling device should be used at the 
time the corn is loaded into the bin. 
• Even with all necessary precautions, the galva-
nized steel surface of the sidewalls is subject to 
rusting. 
Weather Summaries. Processing of climatological 
data has continued for South Dakota and two addi-
tional reports (Aberdeen and Brookings) have been 
published. The summary cards from some 60 stations 
are now available. Two seasons' data on the relation-
ship of air temperatures and ground temperatures is 
now available for analysis. A summary of wind data . 
over the last S years is being tabulated. 
Watershed Runoff. Measurements on the Scott 
Creek Watershed continued and a partial analysis of 
some of the data was completed. Measurements of six 
storms with more than an inch of rainfall indicated 
that the method of computing total runoff through 
rainfall and hydrology checked very closely with 
measured runoff. 
Soil Drainage. A digital computer program is be-
ing developed to predict tile outflow for a stratified 





natural rainfall at Redfield prevented excessive salt 
accumulation for both a 3-foot and 4-f oot water 
table. The high rainfall during the year made drain-
age · more beneficial in maintaining . a well-aereated 
root zone than in reducing salt accumulation. 
Till Planting. A 4-year study on till planting of 
corn is in the second year at Brookings. Five treat-
ments have no primary tillage other than chopping 
the stalks. A sixth treatment is a check in which the 
plots are plowed prior to till planting. The 1965 data 
indicated no real differences between the treatments. · · 
This was expected, since all plots were plowed and 
disked the first year. Maximum yield was 117 bushels 
an acre with 21,739 plants per acre in a 30-inch row 
under irrigation. Best weed control for 1966 was ob-
tained by using a pound (active) · of atrazine and a 
gallon of oil carrier per acre in a post-emergence 
application two weeks after planting and one cultiva-
tion in early July. 
A pasture furrower, developed under this project, 
is described in detail in a bulletin summing up this 
phase of investigation. 
Agricultural Machine Noise. The first phase of 
characterizing the noise produced by a farm tractor 
is nearing completion. A · method for locating the 
acoustical center of a tractor in a free-sound field 
with one reflecting surface has been developed. Total 
acoustic power radiated by a tractor has been meas-
ured. Additional studies will continue with the pur-
pose of developing noise control methods. 
Irrigation Management Practices. Final year data 
was secured on irrigation management studies. Anal-
yses are being made on determining the minimum 
economical slope for furrow irrigation on specific 
soil types. Also the length of run and diversified rat-
ing for irrigation application efficiencies with a given 
slope are being studied. 
Rural Electric Research. The possibility of exces-
sive intermittent electrical demand loads are of con-
siderable concern to many farmers and ranchers. A 
partial practical solution is a metering device giving 
a constant flow of feed to avoid overloading the elec-
trical system and materials handling equipment. 
Such an arrangement would also increase the equip-
ment life and reduce the cost of operation. Data will 
be gathered from different systems to complete the 
study. 
Sprinkler Efficiency. Water loss due primarily to 
evaporation from the spray and downwind drift of 
small droplets affects the climate immediately sur-
rounding plants. If this effect is in the form of a reduc-
tion in rate of evapotran~piration it would tend to off-
set some of the apparent evaporation loss of a sprin-
kler system. This is especially important with the ad-
vent of extremely low water application rates that are 
being accepted. The field study of the project is deter-
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mining the boundary conditions to either a steady 
state two dimensional diflusion process or to an ener-
gy balance equation. This is a cooperative project with 
the Water Resources Institute. 
Farm Strucmres. A truss testing schedule was 
designed to improve the reliability of the testing 
equipment. This standardized procedure will allow 
considerable flexibility as to materials and design of 
trusses while protecting the basic equipment. Models 
of several trusses of various designs were tested to 
determine the reliability of prediction factors. Full 
scale trusses were tested and closely followed the 
prediction factor. D 
PROJECTS IN PROGRESS AND LEADERS 
Weather Information for Agriculture (NC-26). Hatch 291. 
(William F. Lytle). 
Adaptations of New Construction Concepts to the Design 
of Farm Service Buildings and Animal Shelters. Hatch 316. 
(Charles N. Hinkle and Milton Shute). 
Rural Electric Research. S-317. (Harold L. Winterfeld). 
Hydrologic Studies of Small Watersheds in South Dakota. 
Hatch 335. (William F. Lytle). 
Drainage of Proposed Irrigated Soils in Oahe Unit. Hatch 
338. (Walter D. Lembke). 
Effect of the Climate and Microclimate of South Dakota _on 
Agriculture. S-339. (William F. Lytle). 
Application and Development of Equipment for Conserva-
tion Farming in South Dakota. S-340. (Paul K. Turnquist 
and Henry Waelti). 
Design and Organization of the Farm Feed Handling Center 
and the Testing and Sdection of Various Components . 
Hatch 395. (Henry H. DeLong and Harold L. Winter-
feld). 
Irrigation Management Practices in Southeastern South Da-
kota. Hatch 398. (John L. Wiersma). 
Analysis of Complete Livestock Production Systems. S-437. 
(Harvey G. Young). , 
Development of Principles and Equipment for More Efficient 
Harvesting of Grain Sorghum and Corn. S-448. (Paul K. 
Turnquist). 
Irifluence of Low Rates of Water Application by Sprinklers 
on the Microclimate. Water Resources Institute No. 3557. 
(John Wiersma). 
General view of the pasture furrower developed at 





Research accomplishments in the Agronomy De-
partment may be divided into findings which have 
immediate practical use and those in which a funda-
mental principle is discovered upon which later work 
can be based. · 
The work done in soil and seed testing, soil sur-
vey, weed control, developing new crop varieties, and 
determining ways of saving soil moisture are ex-
amples of results which have immediate application. 
Soil and Seed Testing and Su~eys. Last year 
10,453 samples of soil and 5,574 samples of seed were 
tested in agronomy laboratories. In soil test work the 
recommendations made were given support by field 
correlation studies at 20 sites in the state. It also was 
found that crops use moisture more efficiently if 
plant nutrient levels are adequate. In other work, 
tests were made to determine what levels of phos-
phorus in southeast South Dakota soils would cause 
a zinc deficiency. Additional work with phosphorus 
has shown that the amounts of the various phos-
phorus fractions in the soil depends more on climate 
than on the soil parent material. Thus soil classifica-
tion systems for eastern South Dakota based on 
climate have more prediction value as regards soil 
phosphorus than those based on kind of soil parent 
material. 
About 1.2 million acres of soil were surveyed in 
South Dakota last year on a cooperative basis by the 
Soil Conservation Service, the Bureau of Indian Af-
fairs ~md the Agricultural Experiment Station. 
Cultural Practices. At Centerville yields of corn, 
sorghum and soybeans were increased with narrow 
· row spacing. Minimum tillage under certain condi-
tions was found to be a satisfactory way to reduce 
costs of raising corn. 
A highly significant increase in corn yield was 
obtained in favor of narrow spaced rows. These in-
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creases occurred with both a full-season and a short-
season corn. Increases due to spacing occurred with 
medium and high plant populations but not with • 
low populations. Plant populations influenced yield 
of the early hybrid mo:re than the full-season hybrid. 
Populations had little effect on percent of barren 
stalks ( a radical departure from results in drier years). 
Percent of broken and lodged stalks increasea sharply 
with plant populatioJ?.~ over 12,000 per acre. Soil 
temperatures were 2° to 3 ° cooler with 20-inch r~ws 
than with 40-inc.h rows at high population densities. 
Results with narrow row soybeans and sorghum 
were also encouraging. At Centerville, plow-under 
and disk-in fertilizer applications were compared to 
starter and side dress method with no significant 
yield differences obtained. · 
At Highmore it was found that significant 
amounts of moisture can be conserved by use of 
mulches. But, an organic mulch experiment indica ·ed 
that moisture saving qualities of a mulch can be 
detrimental in some respects. Without weed control 
chemicals, the weed control problem was intensified 
in years of high rainfall with soils' high in clay con-
tent. The soil remained too wet for best cultivation 
·conditions and then puddled when it was cultivated. 
An overall spray of atrazine minimized this difficulty. 
The problem of low soil temperature in the spring 
under mulched plots was overcome by supplying 
enough commercial fertilizer to make up for the • 
slower rate of organic matter mineralization. 
At Redfield it was determined that SO pounds of 
P2Q5 per acre per year can maintain the inorganic 
phosphonls level in irrigated rotations. At Cotton-
wood and Antelope Range Field Stations, ways were 
found to·establish alfalfa in ranges by interseeding. 
Weed Control. A method of atrazine application 
was devised which minimizes the carryover to small 
grains and soybeans, reduces per acre costs, and in-
creases weed control reliability in dry years when pre-
emergent herbicides fail. Ramrod and an atrazine-
plus-Lorox combination applied pre-emergence and 
a lower rate of atrazine plus a dormant spray oil ap-
plied early post-emergence greatly reduced atraiine 
carryover injury to susceptible crops the following 
year. In addition, the atrazine plus oil treatment has 
shown excellent weed control even in dry years when 
pre-emergent herbicides fail. This work has resulted 
in the addition of Ramrod and atrazine-plus-Lorox 
to the recommended list of corn herbicides for 1966. 
Three herbicides have shown excellent promise for 
wild buckwheat control in small grains and flax. 
Bromoxynil appears to have the best crop safety while 
Tordon and Banvel D in combination with 2,4-D or 
MCP A show a much narrower crop tolerance range, • 
but with proper application may be useful herbicides 




Data indicate excellent control and elimination of 
field bindweed with a combination of 2,4-D spraying 
and various post-harvest cultivations or a fall appli-
cation of moderate rates of TBA, Banv~l Dor Tordon 
followed by normal cultural practices. 
Plant Breeding~ The new corn inbred SD 20 was 
developed from a cross made in 1950 between two in-
breds, SD 5 and Ohio 56A. It contributes good yiel<l-
ing ability and is presently being evaluated for ~se in 
other hybrid combinations. 
Seed of a new corn hybrid, SD 230, is being pro-
duced in 1966 for the first time in quantity for use in 
1967. The · new hybrid was released by the SDSU 
Foundation Seed Stock Division. It is adapted to the 
general area of SD 220 and SD 240 and is intermediate · 
between the two in maturity as indicated by mois-
ture percentage at harvest time. The pedigree of SD 
· 230 is (SD 26 x B 8) (SD 20 x SD Pl). The single 
cross made up of South Dakota inbred SD 26 and 
Iowa inbred B 8 is the female parent just as it is in 
the double cross hybrids SD 220 and SD 240. This 
single cross makes an excellent seed parent because it 
produces a high percentage of good quality medium 
flat kernels. The other single cross is composed of 
SD Pl, an inbred developed in the root rot resistance 
program of the Plant Pathology Department, and 
SD 20, the new inbred line being used for the first 
time in.a released hybrid. 
Also being developed for release soon is a new 
malting barley, SD 63-260. 
Pasture Research Center. The efficiency of beef 
cattle. production with various methods of land use 
and cattle management is being studied at the new 1 y 
established center at Norbeck in north central South 
Dakota. Main pasture related studies are: interseed-
ing of grasses in legumes in native pastures; fertiliz-
ing grasslands; weed control in grasslands; rates and 
dates of seeding pasture crops; and uniform variety 
testing of alfalfas and grasses. A new added study 
deals with erection and efficiency of suspension 
fences. (See map page 42.) 
Pasture Research Center near Norbeck 
in northern Faulk County. Several Agri-
cultural Experiment Station depart-
ments are taking part in research con-
nected with the facility. (See map, page 
42.) 
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Sorghums. Developmental work continued on 
grain sorghum hybrids that resist lodging in the fall 
while the grain is ripening and drying. Experiments 
in physiological maturity of grain sorghum indicate 
that the full grain yield is already in the seed when 
the head has taken on its mature color. 
Water Infiltration into Soils. Water infiltration 
rates were determined for plots in a long term rotation 
study near Plankinton. The rotations include fallow, 
corn, oats, wheat, and alfalfa in combinations giving 
a variation in the amount of organic matter incor-
porated into the claypan soil and a variation in crop 
rooting depth. The rotation treatments gave infiltra-
tion rates that were significantly different. In all 
cases the rotation containing the most alfalfa gave 
the highest infiltration rates and the rotation con-
taining a fallow treatment gave the lowest infiltra-
tion rates. 
Problems in Irrigati.on. Experiments at Redfield 
were designed to determine the best population 
densities of forage and grain sorghum grown in nar-
row-row spacings. Indications were that from 75,000 
to 125,000 plants per acre are needed for best yields. 
In another experiment, it was determined that opti-
mum nitrogen rate for forage sorghum is about 120 
pounds per acre. 
Soil and Crop Management. Soil fertility and 
management studies at Cottonwood indicated no 
significant differences among spring wheat yields as-
sociated with nitrogen and phosphorus fertilizer 
treatments and fallow or sorghum cropping se-
quences. Sorghum forage weights were highest fol-
lowing phosphorus fertilization and fallow. Spring 
wheat yields at Highmore were greater following 
fallow than following sorghum and wheat yields in 
thefallow sequence were higher with manure appli-
cations than where only crop residues were returned 
to the soil. New plots were started to further study 
potassium in soils at Centerville. These plots were 
used to help evaluate the availability of the soil 
potassium to corn. Observations included corn grain 
, , ,_ 
yield, stalk breakage, soil moisture .content, and soil 
temperature. No significant· differences were noted 
among either grain yield or stalk bre·akage data. Thus, 
potassium fertilizer applications neither increased 
corn grain yields nor decreased breakage of corn 
stalks. It seemed that under the prevailing seasonal 
conditions availability of the soil potassium was suf-
ficient. · 
FUTURE AGRONOMIC WORK 
Several principles have been discovered which will 
bear on agronomic work in the future. 
Nitrogen levels and osmotic stress were found to 
be important factors regulating seed yield of flax. This 
should make it possible to find breeding lines of fl_ax 
which respond to nitrogen with a minimum change 
in oil quality. Likewise flax varieties which respond 
to warm temperatures with a minimum loss of oil 
quality may be made available for introduction in 
breeding programs. 
In another project it was discovered that differ-
ences of coume:strol ( a plant estrogen) in alfalfa are 
not inherited but are caused by disease and insect 
damage. This has altered the direction of research 
work in alfalfa and in _ addition has. given added 
impetus to control of diseases and insects in produc-
tion of this crop. 
In winterhardiness studies, it has been found that 
acclimated winter grain has a higher, level of linolenic 
acid than deacclimated tissue. This increased level 
was positively associated with known hardiness in 
species and variety. This knowledge will provide 
assistance to breeders of winter grains in the selection 
of hardy plants. 
The vegetative composition of weed populations 
in cereal fields in northeast South Dakota was es-
tablished. The qualitative and quantitative record 
will provide a basis for following future trends in 
weed control research. 
In studying drought resistance of corn, findings 
show that stomata! (minute surface orifices or slits) 
numbers per unit leaf area vary as much as 30% 
among corn lines. Cell measurements now are being 
taken to determine how much this variation affects 
the ability of corn to withstand drought stresses. 
In water use research at Redfield the potential 
evapotranspiration rates were calculated to compare 
with actual rates. Eventually this will enable re-
searchers to quantify or determine the actual amount 
of water conserved by various tillage methods, plant 
populations, row spacings, mulches, and moisture 
suppressants. Closely allied with the Station project is 
another being conducted in cooperation with the Wa-
ter Resources Institute. 
Studies of soil structure formation under range 
conditions will give a .foundation for predicting the 
effect of structure-causing forces on plant roots. D 
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PROJECTS IN PROGRESS AND LEADERS 
Soil and Crop Management Systems for Improved Soil Pro-
ductivity . . Hatch 4. (Dwight_ Hovland). 
The Breed~ng and Testing of Forage Legumes. Hatch 74. . -
(Melvin D. Rumbaugh). 1 
Investigations of Soil Problems in Relation to IrrigatiOlll 
Development in Subhumid Areas. S-173. (Lawrence 0. 
Fine). 
Soil Moisture Evaporation and Its Control. Hatch 346. 
(Maurice L. Horton). 
The Influence of Soil Structure on Oxygen and Carbon 
Dioxide Diffusion in Soils (NC-56). Hatch 378. (Maurice 
L. Horton). 
Development of Soil Testing Procedures ~nd a Soil Testing 
Program for Determining Fertility of South Dakota Soil. 
S-172. (Paul L. Carson). 
Nature and Extent of Competition Between Wild Buck-
wheat and Small Grain (NC-61). Hatch 387. Oohn G. 
Dosland) .. 
Drought Injury and Resistance in Plants. Hatch 415-R. (Dur-
wood W. Beatty). 
The Breeding of Superior Field Corn Hybrids. Hatch_ 66. 
(D. Boyd Shank). . 
Weeds and Weed Control. Hatch 32. (Wayne G. Wright). 
Physiological Investigations in Flax. S-367. (C. Dean Dyb-
ing). 
The Efficiency of Beef Cattle Production in South Dakota 
With Various Methods of Land Use and Catde Manage-
ment (PL 88-250). S-423. (Raymond A. Moore). 
Breeding and Testing Forage and Grain Sorghums. Hatch 
61. (Allyn 0. Lunden). 
Breeding and Testing of Oats, Flax and Rye for South Da-
kota Conditions. Hatch 25. (Rulon S. Albrechtsen). · -) 
The Breeding and Testing of Soybeans, Sunflower, Saffi.ower, r 
and Castor Beans for South Dakota. Hatch 148. (Allyn 0. 
Lunden). 
Breeding and Testing Wheat. Hatch 181. (Darrell G. Wells). 
-The Breeding and Testing of Superior Grasses Adapted to 
South Dakota. Hatch 182. (James G. Ross). 
Breeding and Testing of Barley for South Dakota and Upper 
Midwest Conditions. S-303. (Phillip B. Price). 
Cultural Practices for Improving the Efficiency and Stability 
of Crop Production in South Dakota. Hatch 256. (Fred 
E. Shubeck). · 
Seed Testing. S-403. (Raymond C. Kinch). 
Crop Performance Testing. S-404. (Joseph J. Bonnemann). 
Improved Handling of Sorghum Seeds. Hatch 410-Market-
ing. (Raymond C. Kinch). 
The Surveying of Soils of South Dakota. S-183. (Fredrick C. 
Westin). 
Alfalfa Physiology. S-295. (Gerald M. Loper). 
The Physiology and Biochemistry of Winter Injury and Sur-
vival in Field Crops. Hatch-322. (Donald G. Kenefick). 
Characterization of Range Soil Groups Used in Range Site 
C]assification. S-409. (Everett M. White). 
The Development and Improvement of Laboratory Methods 
of Determining Forage Quality. Hatch 427. (Stanley S. 
Bullis). 
Northeast Research Farm. S-970. (Quentin S. Kingsley). 
South Central Research Farm. S-971. (Harry A. Geise). 
Foundation Seed Stocks Division. S-401. (G. W. Erion). 
Seed Certification. S-402. (J. D. Colburn). 
Market Quality in Wheat. H-455. (R. C. Kinch). 
Correlating Soil Moisture Conditions and Microclimate with • 
Evaporation Losses and Water Requirements of Plants. 
Water Resources Institute No. 3556. (Maurice L. Horton). 
• animal science 
• 
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Selection for Improved Carcasses. An attempt is 
being made to find new breeding techniques to help 
improve all economically important traits of beef 
cattle. Over the past 6 years, 635 grade Hereford 
steers sired by 75 different bulls from 22 ranches have 
been fed and carcass data collected. Data collected 
thus far indicate that selection of breeding animals on 
the ·basis of weaning weight would result in a slight 
improvement in daily gain and marbling, a moder-
ate amount of improvement in fat thickness and a 
large amount of improvement in final weight. 
Selection on final weight would result in a large im-
provement in weaning weight, daily gain, fat thick-
ness, pounds of carcass fat, carcass lean and marbling. 
Selection on daily gain would result in a slight in-
crease in weaning weight and tenderness, a moderate 
decrease in fat thickness and a large improvement in 
final weight, carcass fat, carcass lean and marbling. 
Selection on final conformation would result in no 
change in weaning weight, final weight, fat thickness 
and marbling, a slight decrease in daily gain, a moder-
ate decrease in carcass fat and tenderness, and a large 
increase in carcass lean. 
Inbreeding and Linecrossing. Inbreeding is not a 
recommended mating system for commercial pro-
ducers although much of the improvement in and 
the actual founding of our breeds stems: from the use 
of this mating system. Studies have been conducted 
on the merit of crossing the inbred bull with nonin-
bred cows ( topcross) or in crosses on unrelated in-
bred cows ( single cross). Preliminary data indicate 
the use of inbred bulls on present commercial herds 
( topcross) appears feasible and advantageous. If 
future data substantiate present results, we might ex-
pect a slightly higher percent weaned with consider-
able advantage in post-weaning weights and gains 
as compared to the present noninbred traits. The in-
breeding effects appear to be much larger for weaning 
traits than for post-weaning traits. 
Range Research. Western wheatgrass is one of the 
most important range grasses in the Northern Great 
Plains. Studies of its pattern of growth and develop-
ment have been conducted at the Range Field Statio!"' 
Cottonwood, to make sound grazing management 
decisions. Western wheatgrass plants on clayey up-
land soils in poor range condition emerged about a 
month later than those on comparable soils and slope 
in good range condition. Growth ceased at all loca-
tions by July 13 with the advent of hot weather. The 
average maximum plant height was 6.3, 8.8 and 10.2 
inches, respectively, on the upland in poor, the up-
land in good and the drainage-way in good range 
condition. Plants from the poor pasture had much 
A new, simple technique for supplemental feeding with a 
mixture similar to sow's milk can save baby pigs. 
' ' ' 
lower initial carbohydrate, cdncentrations in the 
rhizomes than those in the good pasture but.concen-
trations were equal by early July. Total food reserves 
were not brought up to normal by deferment to this 
time, however. ' · · 
Corn Silage. Yearling steers gained at a similar 
rate when fed ~mmature or mature corn silage over 
a 175-day period with cracked shelled corn added 
the final 63 days. Cattle· fed immature silage with 
limestone added at a level of 20 pounds per ton of 
silage gained about 7% faster than those fed the same 
silage without limestone. This increase in rate_ of gain 
occurred during the final feeding period when corn 
was being added to the ration. Cattle fed silage ra-
tions supplemented with 2Yi pounds of linseed meal 
daily gained about 0.25 of a pound per day faster 
than those fed alfalfa haylage as the protein supple-
menL In other trials, a greater gain per acre, but lower 
rates of gain, was obtained when feeding corn silage 
and protein supplement than with high levels of corn 
grain. More gain per acre was obtained from all silage 
and supplement initially followed by high levels of 
grain than from similar amounts of silage and grain 
fed at intermediate levels of each throughout the 
trial. · 
Swine Management. A new, simple technique for 
supplemental feeding of baby pigs has been devel-
oped. A tube is inserted down the ~sophagus to the 
stomach. Milk is injected directly into the stomach 
through the tube by means of a syringe. Approxi-
mately 50% more small pigs weighing under 2.5 
pounds at birth survived when given two 15 .cubic 
centimeter doses ( about 1 Yi tablespoons) of a milk 
mixture the first day of life and one dose of 20 cubic 
centimeters ( about 2 tablespoons) on the second and 
again the third day. The milk mixture contains one 
quart of milk, one-half pint of half-and-half and one 
egg. This mixture is similar to sow's milk in chemical 
composition. It was stored in a refrigerator and 
warmed to body temperature prior to feeding. 
Vitamins and Amino Acids for Swine. Proteins 
are composed of various amino acids. One of these, 
lysine, has been added to the drinking water of grow-
ing pigs and resulted in faster gains and improved 
feed utilization. Lysine additions to a corn-soybean 
meal ration gave more benefit than did lysine addi-
tions to a barley-soybean meal ration. Very little 
benefit in rate of gain was observed when vitamins 
were added to the feed or water of growing-finishing 
pigs. However, feed efficiency was improved by the 
vitamin supplementation. 
Feeding Beef and Dairy Type Steers. Hereford 
and Holstein steers were fed rations of 20% and 50% 
roughage and marketed after 215 or 265 days. Faster 
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· and more economical gains were produced on the 
low roughage ration. Rates of gain were decreased 
and feed cost increased by the longer feeding period. 
Holsteins· gained faster than Herefords and had their 
greatest advantage when fed the lower level of rough-
age and when marketed at the lighter weights. Hol-
steins consumed more feed daily and required more 
feed per unit . of gain. These differences-between 
breeds were greater with the higher level of rough-
age in the ration. Cattle fed the lower level of rough-
age_ or fed for a longer period of time had a higher 
dressing percent, more · ~arbling and a higher car-
cass grade. Herefords had a higher dressing percent, 
graded about 1 }'3 grade higher, had more fat covering 
and slight! y larger rib eye . area than Holsteins. Esti-
mated yield of boneless, trimmed retail cuts was high-
er for Holsteins; however, production cost per pound 
of retail cuts was less for Herefords. D 
PROJECTS IN PROGRESS AND LEADERS 
Reproductive Phenomena in Female Domestic Animals. 
Hatch 355. (Leon F. Bush). 
Inbreeding, Linecrossing and Selection Within the Hamp-
shire, Duroc and Yorkshire Breeds .. Hatch 124. (J. W~ 
McCarty). 
The Improvement of Beef Cattle Through Breeding (NC-1). 
· Hatch 167. (C. A. Dinkel). · 
Nutritional Requirements of Sows During Gestation and of 
Sows and Pigs During Lactation. S-212R. (Robert W. Seer-
ley). 
Summer Grazing of Beef Cows for Calf Production. S-216. .~} 
(James K. Lewis). ~ 
Mineral Requirements and Mineral Supplements for Grow-
ing Fattening Cattle. S-218R. (Lawrence B. Embry). 
Investigations to Develop a Systemic Chemotherapeutic 
Method of Controlling Cattle Grubs (Pesticide). S-244. 
(Paul H : 'Kohler). 
Amino Acid Requirements of Swine. S-251. (Robert W. 
Seerley)~ 
Supplementation of Cereal Grains for Sw.ine. S-268. (Robert 
W. Seerley). 
Corn and Sorghum Harvesting and Storage (coop.). Hatch 
324. (William C. McCone). 
Protein and Energy Requirements of Beef Cattle. Hatch 325. 
(Lawrence B. Embry). 
The Carbohydrate Composition and In Vitro Digestibility 
of Prairie Grasses at Various Growth Stages as Determined 
by Leaf Number, Plant Height and Cutting Date (NC-
63). Hatch 380. (Leslie D. Kamstra). 
The Influence of Carcass Maturity and Marbling on the 
Physical and Chemical Characteristics of Beef (NC-58). 
Hatch 388. (William J. Costello). 
Pork Carcass Quantity and Quality Evaluation (coop.). 
Hatch 419. (William J .. Costello ). 
Range Management and Range Nutrition Studies with 
Sheep. S-421. (James K. Lewis). 
Effects of the Chemical Characteristics of the Diet on Rumen 
Microbial Activity and Performance of Cattle and Sheep. 
Hatch 441. (Richard M. Luther). 
Predicting and Improving the Fertility of Male Farm Ani-
mals. Hatch 459. (Donald R. Shelby). 
Confinement Rearing of Sheep. S-460. (Leon F. Bush). 
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bacteriology 
Cattle-Swine Abscesses. Stock growers and the 
meat packing industry sustain substantial economic 
losses because of condemnation of animals due to ab-
scessed tissues. These losses probably run into millions 
of dollars. The abscesses are most common in the 
heads and livers of cattle and in the jowls and udders 
of swine. Records indicate that the numbers of 
tissues condemned due to abscesses is increasing. In 
1948, 1.7% of swine carcasses inspected had organs 
condemned and in 1963, 3.8% had tissues condemned. 
Some 300 abscesses are now being examined in 
an effort to determine their cause. It will be of im-
portance to learn if the increase is due to any new 
agents of the disease or to more prevalenc~ of bacteria 
known to produce the disease. Information gained 
may be helpful in assisting the producer reduce oc-
currence of the disease. · 
Mycotoxin Contamination. Moldy animal feeds 
have been shown to cause many animal diseases in-
cluding abortion in swine, cattle illness from moldy 
peanut .meal ( dating back to 1883) and poultry illness. 
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Such cases were believed to be sporatic and of little 
importance until 1960 when more than 200,000 
turkey pullets died in England from a mysterious ill-
ness called Turkey "X" disease. The cause of the 
disease was traced to mold toxins (poisons) caused by 
strains of a common mold, Aspergillus fiavus. The 
name "aflatoxin" was given the toxin from A. fiavus. 
The source was found to be contaminated peanut 
meal. USDA A. S. Special Report 22-92, issued in 
1965, states that little information is available on ex-
tent and severity of the mold or mycotoxin problem. 
Some strains of common molds produce toxins and 
include Aspergillus fiavus, A. glaucus, A. fumigatus, 
Penicillium rubrum, among others. 
Numerous crops besides peanuts are susceptible to 
contamination by toxin-producing mold strains under 
certain not well defined conditions. Cottonseed, soy-
beans, corn, rice, a number of other small grains and 
forage crops are involved. Milk of cows fed toxic feed 
has contained detectable aflatoxins. · 
USDA, the Department of Health, Education 
and Welfare and the peanut and grain industries are 
carrying out a plan to safeguard feed and food sup-
plies. Report 22-92 states experiments with animals 
have shown a wide variation in the tolerance to the 
toxins. One scientist has ranked common domestic 
animals by their decreasing order of susceptibility as 
follows: ducklings, turkeys, pheasants, pigs, cattle, 
and sheep. Young animals are more susceptible than 
older animals of the same species. No studies are 
available to show whether these mold toxins are harm-
ful to man. Molds are often beneficial to man as pro-
ducers of antibiotics - penicillin, for food enzyme 
production, food chemical production such as citric 
acid, and even directly as with the mold ripened 
cheeses ("blue" cheeses). The question whether 
bread, or jam or cheeses that are accidently con-
taminated could become contaminated with the toxin-
producing common molds and whether any aflatoxin 
could be formed has not previously been studied. 
In studies at SDSU a variety of commercial human 
foods were inoculated with mold spores of strains 
which were known to produce the aflatoxins. The 
foods were held at a variety of temperatures from 
refrigerator to very high temperatures for a week. Un-
less the moisture level was fairly high, the mold did 
not grow well enough to form the typical colored 
spores and did not form toxins. 
· The A. fiavus strains were grown on bread, grape 
jelly, cottage, processed and unprocessed cheddar 
cheeses, bologna, many baby foods, macaroni, 
yeast cake, raisins, dried apricot and other foods. The 
highest production of aflatoxins was found with 
inoculated white bread, processed cheese, and even 
whole black pepper. The foods, however, obvious} v 
looked and smelled spoiled after 7 days of incubatio~ 
' , , _ 
at warm temperatures so there would be little danger 
that these foods would be eaten. . . . 
Sev_en-day cultures in the refrigerator did .not 
develop visible mold even after the foods were heavily 
dusted with mold spores and ~o did not make any 
toxin. Further stupies are in progress to determine if 
traces of mold on foods can make aflatoxin and if 
foods can be trimmed to remove all the aflatoxin. 
Waste Disposal. Not all animal waste disposal 
need be destructive. Research work now underway 
indicates that successful production of protein from 
animal wastes would provide at least two valuable 
results: make available more food and help with a 
manure disposal problem now facing many areas. 
One -way of doing this would be to feed feces to ani-
mals as a part of the ration-but this is highly objec-
tionable from both health and aesthetic aspects. SDSU 
scientists have been able to use animal wastes as a 
source of nutrient for growth of microorganisms to 
produce a purified protein. By using a selected bacter-
ium it was possible in the laboratory to increase by 
20°/o to 40% the quantity of protein. The product is 
ready to harvest within 24 to 48 hours when ari ap-
propriate number of bacteria is used. The investiga-
tions are continuing to determine if this procedure 
may be one answer to the handling of the great mass 
of complex organic compounds ( including -wastes) 
arising from the production of animals_. 
Antibiotics in Rations. Antibiotic additives in ra-
tions of swine and poultry are excreted in the urine 
and feces in measurable quantities. There is no evi-
dence from digestion tank stud1es that these chemi-
cals reduce the rate of microbial decomposition of 
these excreted materials. The soil and water organisms 
producing th-e chemical changes of reduction in 
these wastes are not usually in the spectrum of anti-
biotic sensitivity of the theraputic agents used as ad-
ditives. 
Nitrogen Fixation. Bacteria in the soil are an im-
portant link in the nitrogen cycle of plants. Certain 
bacteria are able to take atmosphere nitrogen and 
"fix" it in a form which can be used by the plant. In 
this research to determine the chemical mechanism 
of this process, studies are made of the action of in-
hibitors or "poisons" on the system. Such inhibitors 
appear to tie up the complex enzyme system involved 
in the process of nitrogen fixation. Ammonia seems 
to prevent the bacterium from forming its nitrogen 
fixing enzymes. Ammonia is one form of nitrogen 
which can be used by plants and soil bacteria. By using 
inhibitors and observing their action on the enzyme 
complex, scientists are better able to study how bacter-
ia use air nitrogen. 
Soil Bacteria. The presence of bacteria in the soil 
is essential to soil fertility. Crop residues such as 
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stubble, green manure and fertilizer must be decom-
posed to humus by these bacteria to keep the soil in 
good tilth. Some species of soil bacteria use atmos- • 
pheric nitrogen tO help enrich the Soil. I ' 
Studies are being made on the presence and action 
of these bacteria under a variety of cropping condi-
tions. Answers are being sought to 'such que~tions as: 
What effect do different crops, and fertilizers, have 
on soil bacteria and their activation ? What do pesti-
cides do to these bacteria? From research of the past 
year· it seems· that some insecticides used on crops 
may be detrimen~al to some nitrogen fixing bacteria. 
Virus Disease of Deer. Efforts have continued to 
develop a laboratory test to_ detect EHD or epizootic 
hemorrhagic disease in deer. Preliminary experimen-
tation and field observations indicate that both sexes 
and all ages of deer are susceptible to this virus dis-
ease which is most common in prairie whitetails. The 
disease normally occurs from July to October. Dis-
eased deer may show massive bleeding in lungs, in-
testine, heart, windpipe and kidney. 
The disease has been observed in 29 out of 63. 
counties surveyed in South Dakota. To detect virus 
or virus antigens ( which might indicate presence of 
virus), 26 deer were taken in 15 counties. Out of 58 
different organs collected, 39% had the virus protein 
antigen. Spleen, lung and liver were the major organs 
in which the virus antigen was found. • 
To develop a blood-serum laboratory test for the ~ 
virus disease, the first step was production of a large 
amount of virus and specific serums containing 
antibodies~ Virus was produced in six deer and grown 
in and extracted from brains of 5,000 white mice. A 
total of 3,500 cubic centimeters of the highly potent 
serums ( used to detect the disease) were produced in 
horses and rabbits. To detect virus or antibodies, a 
test was developed using virus as antigen and immu-
nized serums as specific antibodies. 
Distribution maps (by counties) of the disease in 
South Dakota are used in attempts to find alternate 
animal host( s) in which the virus survives. D 
PROJECTS IN PROGRESS AND LEADERS 
Farm Animal Waste Disposal. Hatch 411. (Edward C. 
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A machine was not available in the Bot-
any Department to use in connection 
with tissue culture research so one was 
designed and built. In these two views 
note the two sets of wheels which rotate 
samples simultaneously. T h e large 
wheels rotate at 5 revolutions per min-
ute and the small wheels at 10. Total 
cost of the machine was $80 plus labor. 
Somatic Cells of Higher Plants. To .obtain large 
amounts of material and also to run _several samples 
simultaneously a tissue culture machine was designed 
and built. This machine facilitates the separation of 
single cells from the callus tissue. These single cells or 
clusters of cells can then be induced to grow into em-
bryos and complete new plants. Callus tissue is pro-
duced by removing a piece of root, leaf or other somat-
ic tissue and growing it in a defined chemical med-
ium. The hormonal-like effect of 2,4-D is the control-
ling factor in the production of the callus tissue and 
the single cells. · 
Work now in progress includes the use of a new 
heribicide, Tordon, which appears to be as. good or 
better than 2,4-D for this type of work. New plants 
being tested include flax and oyster plant. 
Also being investigated is the different nitrogen 
requirements of various tissues from the same plant. 
Many types of tissue seem to show a decided prefer-
ence for the type of nitrogn that they are able to 
use. D 
PROJECT IN PROGRESS AND LEADER 
Study of Somatic Cells of Higher Plants by Means of Tissue 
Culture Techniques. S-426. (David J. Holden) . 
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dairy science 
Effects of Linecrossing. Two inbred lines of Hol-
steins are being crossed to determine possible hybrid 
vigor expression. Early observations suggest that there 
may be very good results _ in productiol) response by 
line crossing. 
Growth rates of linecross heifers indicate some 
evidence of heterosis from line crossing. The line-
cross heifers average 26 and 33 pounds heavier at '3 
and 6 months, respectively, than the inbred line 
calves. Livability and vigor early in life appear to 
favor the linecross calves over the inbred line calves. 
An outbred group is developed by using highly 
proven bulls in artificial insemination studs. The 
rankings of daughters of these sires indicate that in-
creases in production over contemporary herdmates 
of the daughters of sires is an excellent criteria for 
evaluating bulls. This is especially true when sires are 
evaluated in many herds with many daughter' and 
herdmate comparisons. 
Sire Evaluation. The most effective means of 
evaluation appears to be the increase in production of 
sires' daughters over thei~ contemporary herdmates. 
It is essential that there are sufficient daughters in a 
number of herds so that the data are dependable. 
Forage Quality. Research continues to indicate the 
need for high quality forage in dairy cattle rations. 
Alfalfa was cut from the same fields and preserved 
. as low ,moisture silage in a concrete stave silo, as well-
cured barn-stored hay, and as hay baled and stacked 
outdoors. Water was sprinkled on stac~s to induce 
molding. Daily recordings indicated considerable 
temperature rise in stacks indicating considerable 
energy loss in this process. The low moisture silage 
had higher protein and lower fiber content than the 
hays because of less leaf losses in handling. The pro-
tein was broken down to ammoniacal nitrogen to a 
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greater extent in the heated, molded hay than in the 
well-cured hay or silage. 
A feeding trial was conducted with the alfalfa 
forages as the only nut~ient intake of 36 experimental 
heifers. The heifers fed heated, moldy hay gained 
significantly less in body weights than heifers fed the 
well-pr.eserved alfalfa silage or hay. The .molding 
process appeared to accentuate the need for feeding 
supplemental phosphorus when alfalfa furnished a 
high percent of the total ration. Feeding. a supple-
ment of 2 pounds corn and 2 pounds .wheat bran con-
taining 2% sodium phosphate improved the calcium-
to-phosphorus ra'tio and response of the heifers when 
fed only alfalfa forage. There was a marked increase 
in visible estrus symptoms after being supplemented 
with increa$ed phosphorus. 
Sudan Hybrids for Pasture. Often dairy cattle 
pastures in -South Dakota are inadequate, so that sup-
plementation with sudans would greatly improve 
many hot weather freding programs. Recently sudan 
hybrids have been developed that appear to have 
merit for supplemental feeding. These hybrids have 
been developed from linecrosses of sudan and from 
$Udan-sorghum crosses. The initial growth of hybrid 
sudans .was measured for 2 years. The sudan-sor-
ghum cross appeared to have the most vigor and 
definitely grew at faster rates than .linecross sudan. 
The Piper variety was the slowest in early growth 
rates. However, the sudan linecross made the most 
rapid regrowth after grazing. 
The cows preferred the Piper sudan and linecross 
hybrid to sudan-sorghum in preference plots. How-
ever, when forage intake was limited to sudan-sor-
ghum, consumption was satisfactory. Persistency of 
milk production and maintenance of body weights 
were excellent on the sudans during dry hot weather, 
when the succulent forages were fed. 
Approximately 5 weeks after planting, the sudan-
sorghum averaged 52 inches in height, the linecross 
sudan 45 inches, and the Piper 36 inches. Fertilization 
with 44 pounds of elemental nitrogen and 18 pounds 
of phosphate per acre stimulated growth rates, es--
pecially of the hybrid sudans. The hydrocyannic 
(prussic) acid contents were measured with the high-
est values of the first growth being 106 p.p.m. and the 
linecross sudan being intermediate. Regrowth of 
about 7 inches during dry, hot weather contained 
1,418 p.p.m. of prussic acid in nitrogen-fertilized 
sudan-sorghum. In unfertilized areas, values were 
1,069 p.p.m. Similar values for linecross sudan were 
396 p.p.m. on fertilized, and 190 p.p.m. on unferti-
lized areas. Piper sudan contained less than 100 
p.p.m. on both fertilized and unfertilized areas. When 
the sudans made up half of the forage dry matter in-
takes for cows, there were no evident toxic effects in 






Com-Soybean Silage. Two years of feeding trials 
comparing corn-soybean silage to corn forage as silage 
for dairy cows showed that when cows were fed corn-
soybean silage as part of their ration they produced 
11,806 pounds of milk ( 4% FCM) per acre, returned 
$425.03 and net profit of $44.79 per acre. This com-
pared to 11,760 pounds of milk ( 4% FCM) per acre, 
a return of $423.36, for a net profit of $24.67 per acre. 
Corn-soybean silage furnished 44.8% of ration nu-
trients compared to 38.3% of nutrients furnished by 
corn silage. 
Growth Studies of Calves, Heifers. Growth rates 
of heifers in the South Dakota State University dairy 
herd shows considerable spread between the S heav-
iest and the S lightest in each age group. . 
For Holstein heifers the spread and average for 
the group was: 
Weights Heaviest Lightest Average 
Birth ------------------ 117.4 67.6 89.5 
6 months ---------- 505.6 243.6 407.3 
1 year ---------------- 851.0 582.6 732.4 
18 months -------- 1,278.2 793.8 981.5 
24 months -------- 1,429.2 1,025.0 1,223.0 
The difference in the heavy and light groups 
ranged from 49.8 pounds at birth to 484.4 pounds at 
18 months with an average of 367 pounds for all age 
groups. 
Effect of Whey Separation on Cheese Quality . 
Cheese in its many forms, has been made through-
out history. Only recently, however, has the art of 
cheesemaking progressed to the point that it might 
be c.onsidered a science. 
In the manufacture of cheese, a curd is first formed 
from the milk. The cheesemaker cuts the curd into 
small cubes and immediately whey begins to separate 
from the curd, i.e., the curd synereses. The rate and 
extent of separation of the whey from the curd is con~ 
trolled by several factors, some of which are under 
the control of the cheesemaker. 
In studies directed toward explaining why cheese 
curd loses whey · after cutting, some observations 
were made concerning cheese curd. The curd is made 
up of network structure which may be dispersed and 
reformed by removal and addition of calcium. The 
curd does not begin to synerese until it is cut and its 
ability to synerese does not change on standing, if 
other conditions do not change. The structural nature 
of the curd appears to be very important in determin-
ing the rate and extent of syneresis. Factors which al-
ter the structural nature result in differences in syn-
eres1s. 
An understanding of the causes of syneresis of 
cheese curd will aid in controlling th~ . c:;heesemaking 
operation and also will be valuable in the design of 
equipment for mechanization of cheesemaking. 0 
PROJECTS IN PROGRESS AND LEADERS 
Growth Studies of Calves and Growing Heifers. S-153. 
(Emery Bartle). 
Improvement of Dairy Cattle Through Breeding. Hatch 
184. (Howard H. Voelker). 
Effects of Preservation Methods on the F ceding Value of 
Alfalfa for Dairy Cattle. S-227R. (Howard H. Voelker). 
Consumer 'Preferences, Demand and Potential Supply for 
Butter of Various Flavors and Qualities. Hatch 272. (Ros-
coe J. Baker). 
Comparative Value of Forage for Dairy Cattle. S-350. 
(Emery Bartle). 
A Study of Some Physiological Phenomenon Associated with 
Bloat in Ruminants. S-351. (Arthur E. Dracy). 
Analysis of Dairy Products. S-405. (Roscoe J. Baker). 
A Study of Milk Gels as Related to Manufacture. Hatch 414. 
(William F. Sto11). 
Development and Evaluation of New Spread-Type Dairy 
Products Containing Approximately 40% Milk Fat. Hatch 
442. (Kenneth R. Spurgeon and Shirley W. Seas). 
Marketing procedures are being investigated for a SDSU-developed low calorie dairy product that can be used as a spread, sauce, 
or cooking ingredient. It is neither a butter nor a cheese but can be used in ways similar to both of these dairy products. It contains 
only about 60% as many calories as margarine, mayonnaise or butter. Only two (for cookies and as a sauce) of the wide variety of 






Beef Production Efficiency. This, interdepart-
mental study with Agronomy and Animal Science 
aims to determine the most efficient system for using 
central South Dakota land for producing beef cattle. 
Economic analysis focuses on showing how the ex-
perimental results from pasture experiments at the 
2,665-acre Pasture Research Cente·r near Norbeck 
would pay under practical ranch conditions. (Set: 
map page 42.) 
Determining the best methods of getting research 
results to the person needing them is also part of this 
study which entails obtaining considerable data per-
taining to adoption of recommended practices, educa-
tion, age, and other background material from 
individual farmers or ranchers. · 
First step in the economic analysis has been to 
learn how typical central South Dakota ranchers 
manage their pastures and beef cow herds and what 
resources they use. This information was obtained 
during the summer of 1965 by personal interviews of 
160 ranch operators in Faulk, Hyde, Aurora and 
Gregory counties. Information from the survey 
schedules has been recorded on IBM cards and pre-
liminary sortings made. 
An interesting aspect of the survey involved the 
innovativeness or the extent and earliness with which 
ranch operators adopted recommended practices. In 
order to get some measure of innovativeness, 19 prac-
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tices recommended by Extension specialists for use 
on ranches were listed. Operators were asked which 
practices they used and when they first used them. • 
Examples · of some of the practices included: using , 
treated seed, rotation ·grazing, and using beef per-
formance testing. If all operators used all practices to 
the ext~nt applicable, there would have bee~ a 100% 
rate of adoption. 
This survey found a 35% rate of adoption. This 
suggests the need for a more intensive educational-pro-
gram by Extension and · by the agri~ultural press to 
inform ranchers about ·new practices by showing 
them how such practices will pay out for them. 
A specific example is the recommended practice 
of commercial fertilizer use·. Information obtained on 
fertilizer use concerned acres of crops on which ap-
plied and rates of application. Only 41 out of the 160 
operators used any fertilizer on any crop. 
The average age of the farm operators surveyed 
was 46.6 years. On the average the operators had 10 
years of schooling. But 67 out of 160 had had 8 years 
of schooL Perhaps schooling is associated with the 
rate at which recommended practices are adopted. 
Many economists consider that farm operators in the 
1980's will need the equivalent of a college education 
if they expect to successfully compete in our rapidly 
changing agriculture. Of interest is that operators 
with 8 years of schooling averaged 53 years of age, .. 
those with 12 years of schooling averaged 39 years of 
age. Younger operators tend to be better educated. 
Among 160 operators, 3% were under 25; 13% were 
25 to 34; 2?% were 35 to 44; 28% were 45 to 54; 18% 
were 55 to 64; and 9% were 65 and over. 
Formerly, it was considered that farm operators 
acquired capital for farming by working as a hired 
hand, as a renter, and then as an owner. This is called 
the "agricultural ladder." Now, economists have 
doubts about the effectiveness of the system. Among 
the 160 operators only seven started as farm laborers. 
How operators· obtain the capital to start farming is 
of critical concern in these times of rapidly increas-
ing capital requirements. Total farm capital require -
ments averaged $92,035 for the 160 operators. 
Those familiar with farm and ranch operations 
have considered that many operators have over-in-
vested in machinery and equipment. As an average 
the 160 operators had $4,200 invested in power equip-
ment, $700 in self-propelled combines and windrow-
ers, $2,800 in field equipment, $400 in livestock equip-
ment and $1,100 in other equipment, or a total of 
$9,300. On the average these operators do not appear 
to have over-invested. 
Future plans for the economics phase of this beef 
cattle efficiency project involve using the information 
from the survey to construct budgets for typical opera-
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tions under present conditions to compare with budg-
ets using experimental pasture findings. 
Problem Recognition by Farmers. This project is 
an effort to predict from a farmer's personal chacter -
istics his ability to recognize problems. (Problem 
recognition by farmers means the recognition of 
situations which, if changed, would probably result 
in a higher net farm income). While farm operators 
in South Dakota now have more formal education 
than did their predecessors, and presumably they 
would profit if they had even more, certain values 
( such as those placed on efficiency, practicality, and 
farming as a way of life) may hold clues to differing 
degrees of problem recognition. However, older farm 
operators who hold strongly to values that are not 
conducive to a high degree of problem recognition 
appear to be in a difficult position. Age and lack of 
education leave them with few or no alternatives to 
farming. They may be low both . in income and 
wealth. They do not tend to seek assistance from 
their county agent, or read farm magazines for help, 
or to analyze information themselves with the goal 
of increasing their income. They appear, according 
to results of this study, to be beyond the help of adult 
education programs as traditionaUy carried out. 
Water Resources Development. In a cooperative 
projeq with the Water Resources Institute, the state's 
human and natural resources are being inventoried to 
evaluate the potential contribution of water resource 
development to the economy of South Dakota and 
the nation. To be included will be feasibility of inte-
grating ii:rigation into individual farm operations, ef-
fects and · benefits to the individual and state from 
water-based recreation, and likelihood of industrial 
development resulting from water resources develop-
ment. 
Farm Financial Management. Major emphasis in 
this project has been on evaluation of management 
performance of farmers as related to financial success. 
Economic analysis will be combined in an interdis-
ciplinary evaluation with psychology and closely re-
lated disciplines. 
The first step has been to determine the financial 
characteristics of farm operators with different de-
grees of financial success-that is, in . part, to relate 
financial success to personal characteristics. This in-
formation was obtained from Farmers Home Ad-
ministration and Production Credit Association rec-
ords for selected farmers in eastern South Dakota. 
Farm operators who borrow from these lending in-
stitutions . were selected for intensive study. The 
selected operators are of different ages with operations 
of various types and sizes. They have achieved various 
financial position increases and decreases. 
Selected farmers and their wives answered a 
questionnaire relating to management processes, 
motivation, abilities, and biographical background in-
formation. Analysis of the information may provide 
a guide to show what are some of the personality 
traits of successful farm managers. This could be 
helpful to farmers in improving the management of 
their operations, to lending institutions in assisting 
. . farmers in obtaining credit, and to educators. 
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Other aspects of this project include the develop-
ment of financial profile information on farmers and 
ranchers in the central part of the state and farm ir-
rigators and non-irrigators in the eastern part of the 
state. ,0 
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grams on the Business Conditions of Small Towns in 
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Physiology of Roundworms. Investigations are 
underway to determine the physiological needs and 
functions of some of the major parasitic worms of 
livestock. 
Chemical composition and volatile fatty acid pro-
duction of a roundworm ( Ascaris lumbricoides) be-
fore and after starvation were studied by proximate 
analysis and gas-liquid chromatography. The amount 
of glucose in the perienteric fluid and glycogen in the 
entire body of the nematode was also determined. The 
starved worms contained relatively more moisture 
and somewhat smaller percentages of fat and pro-
tein but the greatest losses appeared in the · nitrogen-
free extract. There was a 7L3% glycogen loss in the 
starved worms. One gram of the starved ascarids pro-
duced on an average 0.041 of a gram of volatHC3 fatty 
acids during a 7-day period in a salt solution contain-
ing no organic nutrients. The major volatile fatty 
acids produced by the starved nematodes were alpha-
meth ylbutyric (50.0%) and alpha-methylvaleric 
(27.1%). The minor acids were: valeric (6.5%), pro-
pionic (5.5%), tiglic (2.4%), acetic (2.2%), n butyric 
(2.2%), isobutyric (trace), caproic (trace). Aq un-
known acid with more than six carbons in its chain 
comprised 4.1% of the total volatile fatty acid pro-
duction. 
Alfalfa Weevil Control. Tests using short residue 
insecticides for alfalfa weevil conlrol were conducted 
in Lawrence County. Fall applications, pre-growth 
applications, 6- to 8-inch growth stage applications, 
and bud stage applications were tested and compared. 
Short residue chemicals did not give economic control 
of the weevil when applied in the fall or at the pre-
growth stage in the spring. Applications of granular 
Thimet at 1, 2, and 4 pounds of actual insecticide per 
acre _ gave economic control when applied at the 6-
- inch growth stage. Of 20 treatments tested for appli-
cation at the bud stage, 14 provided economic con-
trols for the alfalfa weevil. These latter tests included 
two insecticides applied as low-volume concentrates. 
Alfalfa Leaf-Cutting Bee. Investigations with the 
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· alfalfa leaf-cutting bee have been expanded. This fine 
pollinating insect successfully overwintered in protect-
ed locations at Ideal, Piedmont, Brookings and Lang-
ford. Insect predators of the bee are causing some re-
duction of the popul~tion at Piedmont. 
Pesticide Residues. Tests with chlorinated hydro-
carbon insecticides previously recommended for al-
falfa seed insect control have shown that residues per-
sist on such treated plant material as hay. Residues 
are also detected in the soil of hay fields the follow-
ing year although residues are not detected in plant 
growth the second year . .It should be noted that prev-
iously recommended treatments were for low dosage 
applications under South Dakota conditions. Further 
investigations are underway to determine if haying 
operations will contaminate the forage. 
Corn R.ootworm Control. The corn rootworm 
problem continues to be one of the major loss factors 
in corn production in southeastern South Dakota. 
Testing and screening of non-registered and 
registered insecticides for control of the corn root-
worm complex in South Dakota, particularly the 
practices and populations of corn rootworms were 
Insecticide Per acre application 
•Niran lOG ------------------------------------------------------------ 1 pound 
•Thiinet 1 OG ______________________________ __ ____________________________ l pound 
•Diazinon 14G ------------------------------------------------------ 1 pound 
Bayer 39007 5G -------------------~------------------: _________ 1 Yz pounds . , 
Niagara 10242 lOG ------------------------------------ Yi or 1 pound W_; 
Ortho 5353 1 OG -------------·------------------------------- Yz or 1 pound 
Stauf{er N-2790 lOG -------------------------------- Y4 or Yi pound 
•Registered for use as tested 
Niran in combination with the herbicides Ran-
dox and 'Ramrod provided yields in the same group 
as the above compounds. The compound Ortho 5353 
is now registered for use on corn in 1966 and is be-
ing marketed under the trade name -Bux 10. Since 
this compound was tested under South Dakota con-
ditions it is accepted and recommended for use in 
South Dakota. Residue studies were conducted on 
the whole corn plant from the various treatments 
studied. Studies on relationship between crop rotation 
practices and populations of corn rootworms were 
commenc~d. 
Mosquito Control. Mosquito control in public · 
recreation areas was emphasized with tests using the 
larvicide, Abate, in the Oakwood Lakes Park area. 
Initial experimental - work included a survey of 
mosquito producing areas associated with the park 
and the determination of species and their nortnal 
population levels in the recreation area. Investigation 
in-the spring of 1966 showed Abate ineffective in con-
trolling the populations to desirable levels when the 
material was applied to breeding sites in the park and 
vicinity. 
Parasites of Big Game. White - tailed deer, 
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Odocoileus virgmianus, comprised the largest seg-
ment of the big game ·population sampled thus far, 
with 83 sets of viscera being examined for helminths 
(nematodes) . This number was due to the fact that 
white-tailed deer are the most abundant and widely 
distributed big game animals in South Dakota. These 
animals harbored ·five species of nematodes and three 
species of cestodes, but the incidence was very light. 
Mule deer, Odocoileus hemionus, are restricted 
largely to the western half of South Dakota. · There 
were 3 species of nematodes and 3 species of cestodes 
among the 30 animals examined. Again, the incidence 
was very light. 
The pronghorn antelope,A ntilocapra americana, 
is an important game animal in western South Da-
kota. Of the 60 animals examined, most were heavily 
parasitized with multiple helminth burdens. There 
were 13 species of nematodes and 2 species of cestodes. 
The elk, Cervus canadensis, is assuming greater 
importance as a game animal in South Dakota be-
cause of controlled hunts by permit. The 20 elk 
examined were lightly infested, but five species of 
nematodes and two species of cestodes were found. 
A few big game species not subject to hunting 
were examined. Th~y included five bison, three big-
horn sheep, and a single mountain goat. They har-
bored several species of helminths, the most important 
of which were lungworms in the bighorn sheep and 
mountain goat. 
Pesticide Resi~ues in Big Game. Fatty tissue sam-
ples from 74 wild ruminants were analyzed for aldrin, 
DDT, DDD, DDE, dieldrin, heptachlor, heptachlor 
epoxide, and lindane residues. The samples were an-
alyzed by thin-layer and gas-liquid chromatography. 
The breakdown of ruminants sampled was as follows: 
23 white-tailed deer, 13 mule deer, 9 pronghorns, and 
2 elk. Residues of DDT were found in 85% of the 
samples, but amounts were low. Concentrations aver-
aged 0.285 p.p.m~ in mule deer, 0.094 p.p.m. in white-
tailed deer, 0.081 p.p.m. in pronghorn, and 0.055 
p.p.m. in elk. Residues of DDE and DDD (metabol-
ites of DDT) were found in 38% and 11 % of the sam-
ples, respectively, also in low concentrations. Diel-
drin residues found in 38% of samples had concentra-
tions averaging 0.035 p.p.m. in white-tailed deer, 
0.016 p.p.m. in mule deer, 0.036 p.p.m. in pronghorns, 
and less than 0.01 p.p.m. in elk. Residues of lindane 
were found in 15% of the samples, again in low con-
centrations. No aldrin was found, but since aldrin 
converts rapidly to dieldrin, this was to be expected. 
Heptachlor reportedly has been used over much of 
South Dakota, but no residues were · recovered. D 
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Cereal Grains for Protein. How well rolled oats 
meets the protein requirement in human diets was 
studied by comparison with an amino acid equivalent 
formulated by the Food and Agriculture Organiza-
tion (FAO). Usually nutritive evaluation methods 
are based on egg protein and show that oats rank 
equal to or better than other cereal grains. On a diet 
with the F AO pattern of amino acids, three of six 
subjects maintained a nitrogen balance at equilibrium 
or gained nitrogen, while the oth~r three were in 
negative balance. With either of two levels, (110 or 
130 grams per day) of rolled oats, most of the subjects 
were storing nitrogen. The intact protein appeared to 
support better nitrogen retention than the amino acid 
equivalent. This work points up the need for more 
dietary studies on all cereal grains which are being 
used to meet the world protein shortage. 
Analyze Student Diets. Strong and unusual ap-
petites are often considered characteristic of young 
people. But are there any real differences of food in-
take among this group which might affect their 
health in later years? In cooperation with State Uni-
versity food service, the semi-selected diets of college 
students are being analyzed foi;- calories, essential 
nutrients, and particularly fats. Observation is made 
~f the student's choices as he goes through the serving 
lme and also what he leaves on his tray. (This is done 
in a random sampling pattern designed to cover all 
types of foods served in a given period) . Between meal 
snacks may be more significant than regular meals so 
more complete examinations will be made on a small-
er group. In this examination the total food intake 
picture will be compared with the pattern of blood 
"l~pids .or f~ts. In the ~xpected S years of the investiga-
tion, 1t will be pos~1ble to see how dietary patterns 
change and if they are indicative of conditions linked 
to heart or other diseases in the nutrition of the young 
adult. 
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Using Carp and Buffalo Fish. While sport fishing 
on South Dakota's large lakes and new reservoirs gets 
most attention, an effort is · being made to utilize the 
less desirable, but abundant, · fish species for com-
mercial purposes. This underwater crop could be an 
added source of income, so new ways to process and 
prepare carp and buffalo fish are being tried. Pressure 
cooking to soften the bones works better· than at--
tempts at complete removal or mechanical crushing 
and ·a modified chemical treatment is being con-
sidered to improve the texture. In addition to develop-
ing a food product in a'i:i acceptable-form, use of the 
waste and carcass for by-products must also be con-
sidered. 
Study Blanket Types. New types of blankets on 
the market are cellular, tufted and non-woven. In-
formation for the consumer · is needed concerning 
the~r r~~ative durability, warmth, serviceability and 
mamtenance. The South Dakota and Minnesota Ex-
periment Stations have purchased several blankets of 
each type including ·wool, cotton, acrylics and blends. 
The blankets are being laundered in an automatic 
domestic washer and dried in an electric dryer. They 
are to be analyzed for changes in size, warmth and 
. appearance after specified laundry intervals. 
Fabric Stresses. How does fabric respond to stress 
of various kinds? This is a problem in which several 
Experiment Station laboratories of the North Central 
region are involved. Plain weave fabrics of cotton and 
of nylon are being abraded and intensive study is be-
ing made of progress from slight abrasion to almost 
total destruction. Results being measured at South 
· Dakota are in terms of changes in weight thickness , , ' ' 
wrinkle recovery and appearance. Microscopic studies 
are under way in which abraded fabrics and individ-
~al yarns are being examined under' high magnifica-
tion. 
Hard Water Problems. White nylon slips were 
used in a preliminary study of water problems in 
South Dakota and Minnesota. The nylon slips were 
worn by homemakers in a hard water area and 
laundered repeatedly. The slips were returned to the 
laboratory periodically for evaluation of effects on ap-
pearance. Using this preliminary work as a basis and 
guide, a more comprehensive study is being planned 
by the experiment stations in the two states. D 
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Blanket Qualities. Hatch '319. (Lillian 0. Lund). 
Carpeting Qualities. Hatch 337. (Lillian 0. Lund). 
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t10? and Performance. Hatch 416. (Lillian 0. Lund). 
Fabrics and Water Problems. S-429. (Lillian 0 . Lund) . 
Fat and Fatty Acid Consumption and Blood Lipid Levels of 





Hybrid Elms. Two-year height growth of slippery-
Siberian elm hybrids in comparison with parental 
seedlings showed an advantage for the hybrids. This 
planting was re-located in the spring to a more per-
manent site. Annual growth and survival data will 
be collected to determine if this growth advantage 
will continue. · 
New Tomato Varieties. Two tomato varieties 
were released early in 1966: Bonanza, a home garden 
type tomato, and Bellarina, a tomato adapted for 
mechanical harvesting. Bonanza is a large, red, meaty, 
midseason tomato. The plant has vigorous indetermi-
nate vines. Bonanza is particularly liked by home 
gardeners because of its crack resistance. 
Bellarina is a red, pear-shaped tomato. The vines 
are indeterminate. The variety is favored by com-
mercial seed companies because it is a heavy producer, 
the pear-shaped fruit is exceptionally large, and it is 
adapted to mechanical harvesting. 
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Establishing Trees £or Recreation. Central South 
Dakota tree establishment is usually accomplished by 
summer fallow prior to planting and by complete 
cultivation after planting to control weedy vegetation. 
On steep sloping land, such as that along the Missouri 
River reservoirs, it is not practical to follow these 
methods. In the spring of 1965, narrow strips on the 
contour in the Big Bend area were chemically fal-
lowed with simazine and dalapon. This spring, East-
ern red cedar and ponderosa pine were planted on 
these strips. Prior to planting, some of the fallowed 
strips were furrowed with the trees planted in the fur-
row. It is anticipated that water runoff will collect in 
the furrow to increase the moisture supply for the 
trees. Survival and growth studies of these trees to-
gether with other previously established plots in this 
area will be followed for several years. 
Potato Culture Practices. Two potato varieties, 
Kennebec and Norg6ld Russet, are being grown un-
der irrigation and various levels of N, P, K to find 
the effect of these fertilizers on quality of potatoes. 
Ridging of hills and nitrogen applications during the 
flowering period are also being studied in .relation to 
their influences on potato quality and yield. 
Superior Apples. Outstanding selections of apple 
progenies were propagated for further evaluation. 
Selection CS-7, a seedling of Haralson x Jonathan, 
appears especially promising because of outstanding 
quality and long keeping ability. One apple selection 
from another experiment station appears promising 
as an early fall apple for some areas of South Dakota 
and is being propagated for wider testing. It is an 
attractive red apple of good quality. D 
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Production and Breeding of Early, Drought and Disease 
Resistant, High Quality Tomatoes for Home Use. Hatch 
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Selection of Adapted Species and Strains of Trees and 
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The Collecting, Preserving, Cataloging, Propagating and 
Testing of Fruit Plants Having Potential Genetic Value. 
Hatch 174. (Ronald M. Peterson). 
The Effect of Spacing on the Survival, Growth and Effective-
ness of Windbreaks and Shelterbelts in South Dakota. 
Hatch 239. (Paul E. Collins). 
Breeding Small Fruits for South Dakota. Hatch 252. (Ron-
ald M. Peterson). 
Breeding Improved Varieties of Tree Fruits for South Da-
kota. Hatch 354. (Ronald M. Peterson). 
The Establishment of Tree Plantings to Enhance the Rec-
reation Potential of Selected Sites on Missouri River 
Reservoirs in South Dakota. McIntire-Stennis 420. (Paul 
E. Collins). 
Breeding and Cultural Practices to Aid Production of 




Loose Smut Control. One of the most significant 
breakthroughs in recent years is the discovery of a 
seed treatment chemical which completely controls 
loose smut of barley and wheat. Th~.t;e are two princi-
pal kinds of smut which cause serious losses in small 
grain. One is loose smut. Up to now there has been 
no effective way of controlling it except by the hot 
water treatment. Other kinds of small grain smuts are 
carried on the surface of the seed. However, loose 
smut lives over in the embryo of the seed on the in-
side of the kernel or in the "germ:" Because of this 
fact, seed treatment chemicals of the kind available 
up to now did not penetrate the seed and did not 
control the loose smut. 
The new chemical is of the systemic type which 
means that it penetrates the seed as it germinates and 
prevents growth of the fungus that causes smutted 
heads. Loose smut destroys the entire head. The sig-
nificance of this chemical seed treatment is that it con-
trols the disease without harming the seed. It is one of 
the first such compounds found to be effective in the 
control of a disease embedded deep in plant tissues. 
In tests during the past season at Centerville, 
Watertown and at the main experiment station at 
Brookings, virtually 100% control of loose smut of 
barley was obtained with 4 ounces of the chemical per 
100 pounds of seed. 
This new seed treatment is still under test and has 
not been approved by the Federal Food and Drug Ad-
ministration. Until approval has been granted for its 
use on food crops, the new treatment cannot be recom-
mended for use. 
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Survival of Winter Barley. Production of winter 
barley in South Dakota is limited to the south central 
and western tier of counties. This is because presently 
available ·varieties are not hardy enough to survive 
winter conditions in other areas of the state. There is 
no simple explanation for the poor survival of winter 
barley varieties. The physiological condition of the 
plants; soil nutrient balance, and soil-borne organisms 
that cause disease interact with each other and with 
the environment in the complex that influences poor 
suryival. · · 
Tests have been conducted foF . several years at 
Highmore in an effort to determine the relationships 
of these various factors to winter survival. During the 
past season; it was observed. that 60 pounds of nitrogen 
per acre applied either in the ammonia or nitrate 
forms reduced winter survival. Chloropicrin-treated 
soil increased survival. Chloropicrin, when applied to 
the soif,' is · a chemical that kills all organisms in the 
soil. In addition, · the treatment increases somewhat 
the availability of plant nutrients, particularly nitro-
gen. Increased survival of barley in chloropicrin-
treated soil, despite the increased availability of nitro-
gen, indicates that the control of soil-borne organisms 
.may play a significant role in winter survival. 
Winter Wheat Mosaic. Control of plant viruses by 
resistant or immune varieties remains the best method 
of control. However, alternative methods are con- "'~ . 
stantly studied with the aim of supplementing exist- · ~ 
ing control measures. Chemotherapy of virus diseases, 
especially of those affecting man and animals, has re-
ceived much attention. The objective of chemical virus 
· control is ,to inactivate or inhibit the virus in t~e plant 
and thus avoid damage caused by the virus. Although 
promising drugs have been develor<;d by medical re-
searchers, no effective chemicals are available for plant 
virus control. Research at the Plant Pathology Depart -
ment has been aimed for a number of years at study-
ing the process of virus inactivation by various sub-
stances. Three plant viruses extracted from plant 
materials could be inactivated with certain dyes, 
some of which also reduced the amount of virus in 
the plant. The more effective inhibitors were those 
that reacted with the core of the virus, i.e. the viral 
nucleic acid. · 
Additional experiments will be needed to deter-
mine the mode of action of these virus inhibitions in 
the plant. 
Fungus Diseases and Lodging Sorghum. Various 
investigations of stalk rot in. sorghum caused by the 
fungus F usarium indicate that the amount of stalk rot 
that develops can be related to the vigor of the pith 
cells. For example, microscopic examination of inocu-
lated stalks shows fungus invasion of nonliving cells 
only. Physiologic or stresses caused by unfavorable 
weather or other conditions imposed upon the plant 
• 
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tend to weaken or kill pith cells and thus increase the 
severity of stalk rot when fungi are present. 
Under greenhouse conditions, similar pots of 
sorghum were exposed to a single period of moder-
ate and severe drought stress at heading time. Stalks 
were inoculated at the end of the stress period. Moder-
ate drought stress produced 50% to 75% more stalk 
rot than in unstressed checks. Severe drought pro-
duced stalk rot extensive enough to cause lodging 
which did not occur under the other conditions. 
Under field conditions, treatments such as severe 
root pruning, partial stalk cutting, and partial de-
foliation ( which affect the vigor of the plant) also in-
creased stalk rot development. The most stalk rot oc-
curs with the most drastic treatment such as severe 
root pruning: The least occurred with prevention of 
seed set. 
Nematode Diseases. A permanent slide · collection 
of soil-inhabiting nematodes now includes over 4,000 
specimens to be used as a reference for taxonomic 
research, identification, and distribution. Sixty-five 
species in 28 genera of known or potential plant-para-
sitic forms in the soils of South Dakota have been col-
lected from soil samples taken from fields throughout 
the state. 
Field studies on the life cycle of the American 
dagger nematode ( Xiphinema americanum), one of 
the most prevalent and widespread parasitic species 
found on plants in South Dakota, have shown that 
highest populations occur around the roots of plants 
during July; whereas reproduction of the nematode 
is essentially restricted to the months of May and 
June. Greenhouse studies on the culture and patho-
genicity of · this species on crop plants have thus far 
met with little success due to the problem encountered 
Barley grown from seed treated with a 
new experimental chemical is virtuatiy 
100°/o free of loose smut. Plant patholo. 
gists estimate that as much as 10% of 
the barley crop was lost this year because 
of loose smut. About 294,000 acres of 
barley were planted and 8 million bush-
els harvested. The new chemical has not 
as yet been approved for use on food 
crops by the Federal Food and Drug 
Administration . 
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in ma-intaining the organism under greenhouse con-
ditions. 
Although excellent control of dagger and other 
nematode species associated with winter wheat has 
been achieved with high dosages of nematicides, 
growth and yield data indicate that nematodes are not 
the primary cause of winterkill, although they may 
play a secondary role along with other soil-borne dis-
ease or organisms in causing winter injury. D 
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Seed Treatment and Soil Amendments for the Control of 
Seed Rot and Seedling Blight. Hatch 296. (Lester W. 
Carlson). 
The Selection of Superior Virus-Free or Virus Tolerant Plum 
Rootstocks. Hatch 343. (C. M. Nagel). 
Interaction of Plants, Pat!hogens and Pesticides in Soil. Hatch 
352. (George Semeniuk). 
Diseases of Spring, Winter and Durum Wheats and Their 
Control. Hatch 353. (George W. Buchenau). 
Pathogenicity and Control of Common. Scab and Bacterial 
Ring Rot of Potato. Hatch 386. (Lester W. Carlson). · 
Epiphytology and Control of Cereal and Legume Viruses. 
Hatch 389. (Gert B. Orlob). 
The Role of Fungus Diseases in the Lodging of Sorghum. 
Hatch 390. (Cleon J. Mankin). 
Mechanisms of Survival of Root-Infecting Fungi in Soil. 
Hatch 425. (George Semeniuk). 
Control of Diseases Affecting Shdterhelt, Forest and Shade 
Trees in South Dakota. S-292. (C. M. Nagd). 
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Corn Diseases and Their Control. S-185. (C. M. Nagel). 
Investigations and Control of Alfalfa and Other Forage Leg-
ume Diseases. Hatch 230. (George Semeniuk). 
The Biology and Control of Important Grass Diseases of 
South Dakota. S-250. (Cleon J. Mankin). 
Flax Diseases and Their Control. S.-276. (Vemyl D. Peder-
son). 
Diseases of Oats and Barley and Their Control. S-283. (Ver-
.nyi D. Pederson). 
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Amino Acid Requirements. Experiments indi-
cated that if hens receive a 16% protein diet for the 
first 3-to-4 months of their productive cycle, a 14;~ 
protein diet with 0.1 % methionine is adequate from 
then on. Under these experimental conditions, for the 
first 3-month period, a response of slightly increased 
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production (2.7%) and improved feed efficiency (0.8 
of a pound per dozen eggs) from methionine supple-
mentation was observed with caged hens but no re-
sponse in these categories was observed with floor 
housed hens or with either group following this pe-
riod. The 14% protein diet was adequate for numbers 
of eggs produced over the entire experimental pe-
riod·.· Egg size was increased about 1 gram/ egg by 
methionine supplementation. This was critical for a 
5-rrionths period . when the 14% protein diet ~id not 
allow for production . of the average of a 2-ounce 
(large) egg, however, .after that time all groups of 
eggs averaged over 2 ounces. 
Lysine appeared to improve feed utilization by 
turkeys. Marked growth responses were obtained 
from corn oil with or without lysine in this study on 
amino acid requirements of turkeys. This is in con-
trast to previous experiments where corn oil had ap-
peared to spare lysine and where lysine had given a 
good response. 
Turkey Meat Quality. A taste panel showed pref-
erence for turkeys which had nqt been fed corn oil. 
This was particularly noticeable for breast meat. Ly-
sine treatments enhanced acceptability by this meas-
ure. Breast meat of the corn oil-fed turkeys was given 
slightly lower scores for flavor and tenderness both 
before and after storage. Corn oil .increased cooking 
losses of the fresh carcasses, whereas lysine appeared ~~ 
to do so for stored carcasses. A study in cooking pro- · ~ 
cedun;s showed that ·open pan roasting of half car-
casses at 163°C. (325°F.) produced breast meat that 
was preferred and more juicy compared to foil wrap 
roasting' 'at 233 ° C. ( 450 ° F.). Although taste panel 
preference was for non-corn-oil-fed turkeys, actual 
palatibility scores did not show that corn oil imparted 
particularly undesirable characteristics to the meat. D 
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Changing Communities in South Dakota. South 
Dakota communities have been undergoing many 
and relatively. rapid changes for the past several years. 
Technological changes in agriculture have resulted in 
significant shifts in population, income distribution, 
and economic opportunities. Relatively low income, 
lack of job opportunities, out)nigration of people; 
lack of industry and an inadequate tax base in rela-
tion to public services demanded, constitute some of 
the problems which are greatly influencing the lives 
of the people in their local communities . 
Settlement patterns developed in the 19th century 
were consistent with the transportation, communica-
tion and social requirements of that time. However, 
tremendous changes have taken place in technology, 
transportation, and communication which affect the 
lives of persons living in our contemporary society. It 
is becoming increasingly evident that the systems of 
community organization which have existed in the 
past are no longer adequate to meet present day needs. 
The fact that communities are changing has been 
well documented. Research projects by rural sociolo-
gists and others indicate people of South Dakota have 
experienced the effects of changes taking place in 
their local community. Knowing that communities 
are changing is not sufficient. We need to know why 
these changes are taking place and the kinds of ad-
justments needed to build communities which will be 
adequate in the future. Preliminary analysis indicates 
that of the 298 incorporated communities in 1940, the 
population trend between 1940 and 1960 shows 163 of 
these are declining, 34 are remaining fairly stable, and 
101 communities are growing. What effects these 
trends in growth and decline of rural. communities 
have on the values systems, leadership, and decision 
making processes relating to the rural community 
have not been adequately investigated. Very little re-
search has been undertaken to provide the basis for de-
termining the types of community organization and 
associated services which will be required in the fu-
ture . 
One project in the Rural Sociology Department 
has been designed to study community adjustment to 
social change in South Dakota. 
Rural Church Study. A sub-project of the chang-
ing communities research is concerned with adjust-
ment to social change on the part of the rural church 
as a social institution. In the Aberdeen area a program 
is being developed, on an interdenominational basis, 
to help rural churches adjust to problems associated 
with movement of population from the rural areas 
into the larger communities. The Rural Sociology 
Department is cooperating with the Aberdeen Area 
Ministry in a study related to attitudes and values of 
· · the people regarding change and adjustment to 
change. The study area includes all or portions of 
seven counties. Results of the program in terms of 
adjustment to change will be evaluated. Involved in 
the study will be 44 churches representing the five 
denominations cooperating in the Aberdeen Area 
Ministry. 
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Deuel Development Program. A Deuel County ex-
perimental Farm and Home Development program 
aimed at improving farm management and other 
practices has been evaluated. The program included 
employment of a Farm and Home Development 
Agent to work closely with each one of a selected 
group of volunteer farm families. Measurements be-
fore and after 6 years of Program participation 
showed some significant changes for both the Pro-
gram and the Control families. During that period, 
38 Program families had increased the number of 
acres operated and had larger net worth and gross 
farm incom~; they also had a higher level of living 
and a more favorable attitude toward the Farm and 
Home Development program. There was a decline 
in the amount of participation .in farm and nonfarm 
organizations, and fewer contacts with all agricul-
tural agents in 1964 than in 1958. 
· While the Control farmers also made some signif-
icant changes during this period, the 1964 compari-
son of Program and Control farmers showed the 
Program farmers "higher" on most of the character-
istics measured. D 
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Selenium Poisoning. Research on selenium poison-
ing was supported in part by the U.S. Atomic Energy 
Commission (Contract AT 11-1-1449) and by the 
Selenium - Tellurium Development Association. 
Studies with hens in~icated that 2 parts per million of 
selenium in the diet did not affect reproduction. While 
8 parts per million in the diet reduced both egg pro-
duction and hatchability, 8 parts per milliQn of arsenic 
overcame this effect. 
Using diets of various selenium contents in long 
term experiments, it was found that up to 3.75 parts 
per million of the element in the feed did not reduce 
reproducti.on. ln fact, s·ome beneficial effect of 2.5 and 
3.75 parts per million of selenium seemed to improve 
conception and viability of the young as compared to 
lower levels. It was further found in rats that selen-
ium affected amino acid excretion in the urine to 
quite a marked extent when feed intake was well 
controlled. Fatty acids in the liver and plasma were 
not consistently affected. Further studies indicated 
that the anemia resulting from selenium poisoning 
was the result of decreased red blood cell survival 
rather than an effect on their synthesis. 
As part of the effort to determine the biological 
mechanism of selenium poisoning, the selenium 
meta.bolite which appears greatest in urine has been 
studied. Methods for isolating this compound in suf-
ficient amount to allow for its identification are being 
developed. (The selenium poisoning work is cooper- fl 
ative with the Animal Science and Poultry Science ~ 
Departments). 
Nitrate Poisoning. Two studies were conducted 
with sh~ep to determine whether urea in the diet 
would increase the toxicity of nitrate. When sodium 
nitrate-was £ed at a level of 2.5% of a ration contain-
ing 10.6% protein, it decreased feed consumption and 
gain in weight. Urea fed at a level of 0.83% of the 
ration gave a similar decrease. Together, the two 
nitrogen compounds had no more effect than either 
one alone. In a second experiment, a ration contain-
ing 8% of protein was used. Adding soybean meal, 
sodium nitrate or urea at a level equivalent to 1.5% 
protein gave increased feed intake and increased 
weight gains of the same magnitude. Apparently the 
nitrate was, under these conditions, utilized as effi-
ciently as urea for protein synthesis in the rumen. 
(This work is cooperative with the Animal Science 
Department). 
Studies on the · effect of added limestone on the 
I I 
nitrate content of silage were repeated. As previous 
results had indicated, · 40 pounds of limestone per 
ton caused a reduction in nitrate content, while 20 
pounds per ton did not. It appears doubtful that lime-
stone additions to silage will prove of value as a 
means of prevention of nitrate poisoning. 
Sulfate Utiliz~tion. This project was completed 
during the year. It consisted of basic research on the 
utilization of sulfate by ruminants. Sulfate is utilized 
for protein synthesis in the rumen. The studies indi-
cated that sulfate is ·reduced to sulfide for incorpora-
tion into protein. Several sulfur -containing com-
pounds did not affect the rate of conversion of sul-
fate to sulfide, but hydrogen sulfide did, which is in 
agreement with findings in other biological system.s. 
The results indicated that sulfate utilization became 
maximum when its level in the rumen was about 500 
micromolar, a rather low level. 
Urinary Calculi. Ammonium chloride and calci-
um chloride were fed at a level of .1.5% to sheep on a 
ration known to cause urinary calculi. Both were ef-
fective in reducing the incidence of calculi from 500/o 
to 4%. However, neither chemical was effective 
when its concentration in the ration was reduced to 
0.5%. While 1.5% of ammonium chloride in the ra-
tion did not affect feed consumption, attempts to 
administer the salt in a supplement fed at a rate of 
10°/o of the daily ration were unsuccessful because of 
reduced palatability. Ammonium chloride was add-
ed to the supplements at levels of 8% and 16%. 
In a second year of studies concerning the effect 
of diethylstilbestrol (DES) on the incidence of uri-
nary calculi in lambs, 12 of 32 control ewe lambs and 
10 of 37 control wether lambs developed calculi. DES, 
either as a 3 mg. implant or 2 mg. daily in the feed, 
had no effect on calculi incidence in ewe lambs, but 
a higher incidence (17 of 29 lambs), representing 
mainly an increase in obstructive cases, occurred in 
wether lambs receiving the oral DES. This increase 
in incidence of calculi is contrary to results obtained 
the previous year. 
In previous experiments, rations containing dis0-
dium phosphate and calcium carbonate have pro-
voked a higher incidence of calculi than rations con-
taining comparable levels of calcium and phosphorus 
from dicalcium phosphate. Studies with rats have 
shown the phosphorus in disodium phosphate to be 
more available than that in dicalcium phosphate. No 
difference in calcium availability was found between 
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calcium carbonate and dicalcium phosphate. (The 
work on urinary calculi was done in cooperation with 
the Animal Science Department). 
Analytical Services. In addition to cooperating 
with other departments of the Experiment Station in 
certain research programs, Station Biochemistry does 
service work for many, largely in the form of chemi-
cal analyses. Other state and federal agencies occasion-
ally use these services, and residents of the state often 
use them. The work· done is summarized below. 
Analysis 
Water analyses 



















Gas Chromatographic analyses 
Volatile fatty acids 
Insecticides 
Sewage gases 
Long chain fatty acids 
Assisitance with cobalt 60 irradiations 
Miscellaneous 
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Urinary Calculi of Cattle and Sheep. Hatch 424. (Royce J. 
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Mucosal Disease . . The bovine virus diarrhea-muco-
sa! disease complex occurs sporadically throughout 
South Dakota. The number of cases brought to the 
attention of the Veterinary Department has remained 
nearly constant for the past 3 years. Infectious agents 
(viruses) causing detectable effects in tissue cell qil-
tures were isolated from some of th'ese field cases. As 
an aid to veterinarians in determining the suspected 
presence of bovine virus diarrhea-mucosa! disease in-
fection in herds, serum neutralization tests have been 
conducted, using a tissue culture system. 
Sporadic Bovine Encephalomyelitis. There is in -
creasing evidence that the infectious agents that cause 
sporadic bovine encephalomyelitis and infectious 
polyarthritis of lambs are closely related if not identi-
cal members of the psittacosis-lymphogranuloma 
group. Both of these diseases are diagnosed in South 
Dakota. Arthritis, together with more commonly 
recognized lesions, has been produced in calves by in-
oculation of the SBE agent. 
An experimental vaccine prepared from SBE in-
fected chicken embryo yolk sac membranes in an oil 
emulsion provided partial protection in vaccinated 
guinea pigs against a challenge infection. However, 
two calves vaccinated with the same vaccine were not 
protected against a challenge inoculation of the SBE 
agent; They developed an infection equal in severity 
to that produced in an unvaccinated calf. 
Fowl Cholera. Mass methods for immunization of 
· poultry have proven effective against such diseases as 
infectious bronchitis and Newcastle disease. Time 
and labor are saved by administering vaccines against 
these diseases in a dust or in the drinking water. The 
possibility of developing a similar vaccine against 
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fowl cholera arose when it was found that certain 
Pasteurella multocida strains seemed to have lost their 
ability to produce disease. Hens swabbed in the pala-
tine cleft with the strains were protected against chal-
lenge later on with virulent strains. In an immuniza-
tion experiment, two groups of hens were exposed to 
one of these strains. Each hen in one group was 
swabbed in the palatine cleft with a broth culture, 
hens in the other group received the culture in the 
drinking water. Exposure of these hens to experi-
mental fowl cholera two weeks later showed · that 
the swabbed hens developed fair .immunity, while 
those that receiv.ed the culture in the drinking water 
developed no protection. when compared to non-
exposed controls. 
Diagnostic Services. The animal disease diagnostic 
laboratory ·conducted 34,657 examinations and tests 
during .the year ending June 30, 1966. This was an in-
crease of inore than 2,000 over 1965, of 7,473 over 
1964, and of 11,373 over 1963. 
Much of the material handled by the diagnostic 
laboratory is submitted by practicing veterinarians or 
referred by them. The services of the laboratory are 
more helpful when local veterinarians are consulted 
· on disease problems. 
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Sporadic Bovine Encephalomyelitis. Hatch 171. (Gerald S. 
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Farm Fish Ponds. All nine ponds of the study 
showed high productivity but variation wa·s noted in 
the concentration of certain chemicals. Ponds east of 
the Missouri River have higher phytoplankton and 
zooplankton (generally microscopic plant and animal 
life) populations than those to the west. Those west 
of the river had higher calcium and carbonate levels. 
Ponds in the northern parts of the state have a thicker 
ice cover which cause concentration of the chemicals 
in the water. In the more arid regions ( south and 
west) certain chemicals became more concentrated 
during hot summer months when evaporation was 
high. These chemicals (ions) reflect the productivity 
of each pond or groups of ponds and therefore relate 
to fish production. 
Insecticides and Pheasants. Thirty caged hen 
pheasants were fed encapsulated dieldrin at rates of 
2 and 4 mg. of dieldrin per week for 13 weeks. Eggs 
laid by these hens were saved for chemical analysis 
and incubation. Residue in egg yolks analyzed in-
creased each week following treatment to levels of 8 
Administering dieldrin to a hen pheas-
ant in project to measure effects of the 
insecticide on survival and reproduction. 
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to 28 p.p.m. Levels of residue decreased during a 14"'." 
day period after final treatment to 7 to 19 p.p.m. From 
19% to 37% of the dieldrin administered was excreted 
via the egg yolk. At the conclusion of the experiment, 
dieldrin content of the body fat was higher than that 
of the egg yolks' in all but one bird. The remaining 
eggs were incubated to evaluate fertility, hatchability 
and survival of the chicks. No differences were de-
tected between treatments in fertility of eggs and sur-
vival of chicks to 8 weeks of age. However, there was 
a difference in hatchability. These experiments are 
being repeated with increased amounts of dieldrin be-
ing administered. 
Importance of Raccoons. Field studies on life his-
tory and economic value of raccoons in South Dakota 
were completed in June. The latter phases involved 
investigation of the travels of individual animals 
through ear-tagging and radio tracking. A small 
radio telemetry system gave valuable information as 
to where individual raccoons spent the night and day 
as well as to hours they were active! y moving about. 
Five transmitters gave signals for an average of 50 
days. Raccoons were tracked to sweet corn fields, plum 
thickets and other areas where they ate. During warm 
days they denned on the ground in thick vegetation 
and used tree dens sparingly. Results of tracking 
showed that raccoons are not long-distance travelers 
but spend most of their lives within the locality where 
they were born. When feeding they take whatever 
food is most available and sometimes that is local 
sweet corn. 
Primary Production of Lakes. A cooperative proj-
ect with the Water Resources l.pstitute deals with in-
creasing understanding of the limnological relation-
ships, including the physical, chemical and biological 
aspects, of South Dakota's surface water for maxi-
mum utilization. Underway is a comparative study of 
22 lakes in northern South Dakota and this will be ex-
panded to cover 25 lakes in the southe.rn part of the 
state.-
Deer Populations. Population distribution and 
mobility of deer were studied intensively along a 15-
mile stretch of the Big Sioux River and less intensively 
on an expanse of 1,400 square miles in eastern South 
Dakota. Deer were marked individually with collars 
and some were outfitted with radio transmitters. 
They were most widely distributed during the sum-
mer. Ranges of many were restricted to a few favored 
bedding and feeding sites, but some young animals 
wandered up to 20 miles from point of capture. Dur-
ing the summer-fall transition they gathered in 
sloughs and thickets after field crops had been har -
vested. · Herds formed in early December but were 
broken up by hunters until early January. Herds up 
to 80 animals remained distinct until the spring thaw. 
During fall, hunting influenced deer movements and 
distribution more then any other factor. Data indicate 
that deer management units might better be based on 
natural drainages then on counties as they are now. 
This 2-year project terminated in February 1966. 
It is a cooperative project with the South Dakota 
Cooperative Wildlife Research unit which is sponsor-
ed jointly by the South Dakota Department of Game, 
Fish and Parks; the U. S. Department of Sport Fish-
eries & Wildlife; and the Wildlife Management Insti-
tute, in cooperation with South Dakota State Univer-
sity. 
Waterfowl and Prairie Potholes. Attempts are 
being made to evaluate the use of different_ prairie 
pothole types by waterfowl during the breeding sea-
son and ascertain the ecological factors associated with 
the wetland types. Weekly surveys are made along 
transects to count breeding pairs of all duck species, 
observe water conditions, and observe ducks which 
have been color marked to learn about home range 
and territorial requirements. Of 24 female blue-wing-
ed teal marked in 1965, only two were observed on · 
the study area in 1966. One of three female pintails 
and one of four female gadwalls marked in 1965 were 
sighted in 1966. This 2-year cooperative project with 
the South Dakota Cooperative Wildlife Research 
Unit will terminate in 1966. 
Fox-Pheasant Populations. One of a series of proj-
ects, this study is designed to yield information on an 
ecological interpretation of feeding habits of red fox 
as · they relate to ring-necked pheasant populat_ions. 
Eight, 100-square-mile study areas were established 
for the master project. Foxes were removed from half 
of these. Small mammals (mainly field mice) are be-
ing censused on two study units. The most common 
food item found in fox stomachs was mice. Remains 
of pheasants and rabbits were also frequently found in 
the stomachs. This is a cooperative project with South 
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Dakota Cooperative Wildlife Research Unit and ter-
minates in 1966. 
Black-Footed Ferret. The search for black-footed 
ferrets in South Dakota continued. Two ferrets were 
observed at a new location in early May. Their behav-
ior and daily movement patterns were studied. All as-
pects of ferret-prairie dog relationships are noted in 
this cooperative project with the South Dakota Coop-
erative Wildlife Research Unit. 
Pheasant Behavior. The project, conducted mainly 
during the late spring and summer of 1965, was to de-
termine behavior of rad_io-marked pheasants as related 
to management practices. Fourteen birds (12 hens and 
2 cocks) were followed fo note movement patterns 
during the breeding-laying cycle and during the incu-
bation period. The radios did not appear to affect the 
breeding -activities of either cock$ or hens. This is a 
cooperative project with the South Dakota Depart-
ment of Game, Fish and Parks.D 
PROJECTS IN PROGRESS AND LEADERS 
Economic Importance and Life History of the Raccoon 
(Procyon lotor) in Eastern South Dakota. S-308. 
( Donald R. Progulske). 
Economic Importance and Life History of the Raccoon 
(Procyon Lotor) in Eastern South Dakota. S-308. (Donald 
R. Progutske). 
Farm 'Fish Pond Management in South Dakota. Hatch 422. 
(Norman D. Schoenthal). 
Relationship of Insecticides "to Pheasants in South Dakota. 
Hatch 438. (Raymond L. Linder). 
Water Quality and Pr4Dary Production of South Dakota 
Lakes. Water Resources Institute No. 3552. (Norman 
Schoenthal). 
Population Distribution and Mobility of Deer in Eastern 
South , Dakota. South Dakota Cooperative Wildiife Re-
search Unit. (Paul F. Springer). 
Ecological Relationships of Breeding Waterfowl to Prairie 
Potholes. South Dakota Cooperativ.e Wildlife Research 
Unit. (Paul F. Springer). 
Relationships of Red Fox to Populations of Ring-Necked 
Pheasants and Other Prey. South Dakota Cooperative 
Wildlife Research Unit. (Paul F. Springer). 
Life History and Ecology of the Black-Footed Ferret in the 
Wiid. South Dakota Cooperative Wildlife Research Unit. 
(Paul F. Springer). 
A Study of Biases in Methods of Sampling Age Ratios of 
Geese at Sand Lake and Tewaukon Refuges. South Dakota 
Cooperative Wildlife Research Unit. (Paul F. Springer). 
An Evaluation of the Ecological Impact of a Trout Planting i.p. 
the Yellow Bank River. Cooperative Fishery Unit. (A. C. 
Fox and R. A. Tubb). 
Effects of Commercial Seining on the Sport Fishery of Lake 
Poinsett. Cooperative Fishery Unit. (A. C. Fox and R. A. 
Tubb). 
Food Habits of Sharp-Tailed Grouse and the Greater Prairie 
Chicken in South Dakota. U. S. Forest Service--Experi-
ment Station 'Project 3085-DAFS 16-71. (Donald R. Pro-
- gulske). 
Spring and Summer Pheasant Behavior. South Dakota De-
partment of Game, Fish and Parks. (Donald R. Progulske ). 
Survey of the Big Sioux River. South Dakota Department of 
Game, Fish and Parks-Experiment Station Project 5082. 
(Norman D. Schoenthal). 
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1-Antelope Range Field Station, 
Harding Co~nty, 8,000 acres. 
2-U. S. Irrigation and Dryland Field 
Station, Newell, 360 acres. Co-
operative with USDA. 
3-Range Field Station, Cottonwood, 
· 2,640 acres. 
4-Reed Ranch Field Station, north 
of Presho. (Terminates opera-
tions December 16, 1966.) 
5-Central Substation, Highmore, 
117 acres. 
6-North Central Substation, Eure-
ka, 240 acres. 
7-Redfield Irrigation Development 
Farm, Redfield. Cooperative 
with Bureau of Reclamation. 
8-Southeast South Dakota Experi-
ment Farm, Centerville, 3 2 0 
acres. Farm m a d e possible 
through cooperation of people 
in local 9-county area. 
*-Sol.Ith Dakota Agricultural Exper-
iment Station, Headquarters at 
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Anderson, Daryl. The Effect of Constricted Pipe Flow on 
Low-Pressure Pneumatic Grain Conveyance. Techni-
cal Paper, Master's Thesis, Summer 1965. 
Black, S. W. Hydrologic Aspects of Water Harvesting. Mas-
ter's Thesis, May 1966. 
Brosz, D. D. Laboratory Investigation of a Model Multi-
Tube Closed Conduit Spillway. Master's Thesis, May 
1966. 
DeLong, H. H. Demineralizing Water for Home Supply. 
Technical Paper, ASAE National Meeting, December 
1965. 
Doty, C. W. ( with M. C. Carter). Rates and Particle-Size Dis-
tribution of Soil Erosion from Unit Source Area. ASAE 
Transactions 1965. 
--. (with Carter and Dandy). Runoff and Soil Loss from 
Pastured Loess Soils in North Mississippi. Technical 
Paper, Mississippi Water Conference, April 1966. 
Gilbertson, C. B. See Hinkle, C. N. 
Hinkle, C. N. and C. B. Gilbertson. Effect of Cycling Mois-
ture Content on Lateral Load Carrying Capacity of 
Three Member Nailed Wood Joints. ASAE Transac-
tions, Journal 1965. 
--. See Welchert, W. T. 
Lembke, W. D. Effect of Wind on Falling Drops. Pape( 65-
702, ASAE Journal, October 1965. 
--. Tile Outflow as a Measure of Permeability on a Lake 
Plain Soil. Paper 65-721, ASAE Journal, October 1965-. 
Lytle, W. F. ( with NC-26 Committee). Probability of Se-
quences of Wet and Dry Days for South Dakota. NCR 
161 , Technical Bulletin 193-H, Kansas Agricultural Ex-
periment Station, June 1966. · 
-- and W. S. Spuhler. Climatological Summary for Aber-
deen, S. Dak. Climatological Summary No. 2, South 
Dakota Agricultural Experiment Station, SDSU, Feb-
ruary 1966. 
-- and --. Climatological Summary for Brookings, S. 
Dak. Climatological Summary No. 3, South Dakota 
Agricultural Experiment Station, SDSU, April 1966. 
Moe, D. L. and Waelti, Henry. The South Dakota Pasture 
Furrower. Bulletin 532, South Dakota Agricultural Ex-
periment Station, SDSU, February 1966. 
Spuhler, W. S. See Lytle, W. F. 
Waelti, Henry. Reducing Grain Sorghum Shatter Losses. Cir-
cular 172, South Dakota Agricultural Experiment Sta-
tion, SDSU, October 1965. 
--. See Moe, D. L. 
Welchert, W. T. The Effects of Change in Moisture Content 
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on Load Carrying Capacity of Three Member Nailed 
Wood Joints. Master's Thesis, Summer 1965 . 
-- and C. N. Hinkle. The Effect of Change in Moisture 
Content on the Strength of Nailed Wood Joints. Paper 
65-423, ASAE Annual Meeting, 1965. 
Wiersma, J. L. Performance of a Hooded Ogee Spillway. 
ASAE Journal, December 1965. 
--. Working Model of a Modern Model Farm. ASAE Jour-
nal, January 1966. 
Young, H. G. See Wahlstrom, R. C. ( Animal ·Science.) 
-AGRONOMY 
Albrechtsen, R. S. Influence of Seeding Rate on the Compo-
nents of Seed Yield in Flax. Proceedings 35th Annual 
Flax Institute, November 1965. · 
--, J. J. Bonnemann, G. W. Buchenau, V. D. Pederson, D. 
G. Wells, and L. S. Wood. New Varieties of Small Grain 
-Wheat, Rye, Oats, Flax, Barley. South Dakota Farm 
& Home Research, XVII, No. 1, Winter 1966. 
Arnold, J. D. See Dosland, J. G. 
Beatty, Durwood. See Shank, D. B. 
Bonnemann, J. J. 1965 Corn Performance Trials. Circular 174, 
South Dakota Agricultural Experiment Station, SDSU, 
January 1966. 
--. 1965 Grain Sorghum Performance Trials. Circular 175, 
South Dakota Agricultural Experiment Station, SDSU, 
January 1966. 
--. 1965 Small Grain Variety Trials. Circular 173, South 
Dakota Agricultural Experiment Station, SDSU, Janu-
ary 1966. 
--. See Albrechtsen, R. S. 
--·. See Wells, D. G. 
Bullis, S.S. See Kamstra, L. D. (Animal Science.) 
-· -.SeeRoss,J.G. . ~ 
Huntley, G. J. See Westin, F. C. 
Carson, P. L. Nitrogen. Credits from Manure and Legumes. ""e; 
South Dakota Farm & Home Research, XVI, No. 3, 
Summer 1965. 
Carsrud, R. A. See Dybing, C. D. 
Deakin J. R. and J. G. Ross. Beginning of a Chromosome 
Map. Sorghum Newsletter 8:59, 1965. 
Derscheid, L. A., R. A. Moore and J. K. Lewis. A Pasture 
System for You. Fact Sheet 307, .Cooperative Extension 
Service, SDSU, 1966. 
--, W. N. Parmeter and R. A. Moore. Grazing Manage-
ment Based on How Grasses Grow. Fact Sheet 302, Co-
operative Extension Service, SDSU, 1966. 
--, J. G. Ross and R. A. Moore. Native Grasses for Pasture 
or Hay, Fact Sheet 298, Cooperative Extension Service, 
SDSU, 1966. 
--,--and--. Tame Grasses for Pasture or Hay. Fact 
Sheet 299, Cooperative Extension Service, SDSU, 1966. 
--, M. D. Rumbaugh, and R. A. Moore. lnterseeding for 
Pasture Improvement. Fact Sheet 295, Cooperative Ex-
tension Service, SDSU, 1966. 
Dosland, J. G. and J. D. Arnold. Frequency and Density Esti-
mations of Weed Infestations in South Dakota Wheat-
fields. NCWCC .Research Report, 1965. 
-- and--. Leaf .Area Development of Wild Buckwheat 
and Spring Wheat Growing In Competition. Abstracts 
WSA, 1966. 
Doty, C. W. See Olson, T. C. 
nybing, C. D. Oil Formation by Embryo and Endosperm 
Tissues of Maturing Flax Seeds (Abstract). Plant Physi-
ology (supplement) 40:XVII, 1965. 
--. and R. A. Carsrud. Artificial Environments in Flax Re-
search. South Dakota Farm & Home Research, XVII, 




Frost, K. R., LA. Derscheid and W. G. Wright. Chemical 
Weed Control in Crops. Fact Sheet 275, Cooperative Ex-
tension Service, SDSU, 1965 . 
--, -- and --. Control and Elimination of Quackgrass. 
Fact Sheet 51 (revised), Cooperative Extension Serv-
ice, SDSU, 1966. 
--,--and--. Weed Control in Corn. Fact Sheet 305, 
Cooperative Extension Service, SDSU, 1966. 
--, -- and--. Weed Control in Sorghum. Fact Sheet 
304, Cooperative Extension Service, SDSU, 1966. 
Haiwick, G. B. See under "Animal Science." 
Holt, R. F., D. R. Timmons, R. P. Allmaras, A. C. Caldwell, 
C. E. Gates, and F. E. Shubeck. Production Factors for 
Corn in the Northwest Corn Belt Area. ARS Publica-
tion, 41-110, pp. 1-38, 1965. 
Hovland, Dwight. Sprinkling lnfiltrometer, an Aid in 
Evaluation of Roadside Plots. Agronomy Journal, 58:-
242, 1966. 
--, D. E. Wesley and Jordan Thomas. Establishing Vege-
tative Cover to Protect Roadside Soils in South Dakota. 
Bulletin 527, South Dakota Agricultural ~xperiment 
Station, SDSU, 1966. 
Kinch, R. C. and L. E. Wiesner. Getting Green Needlegrass 
Stands. South Dakota Farm & Home Research, XVI, 
No. 3, Summer 1965. 
Kingsley, Q. S. and F. E. Shubeck. An Organic Trench. South 
Dakota Farm & Home Research, XVII, No. 2, Spring 
1966. 
-- and--. Organic Trenching in South Dakota Claypan 
Soils. Technical Bulletin 26, South Dakota Agricultural 
Experiment Station, SDSU, 1965. · 
Kuhlman, A. R. Water on South Dakota Rangelands. South 
Dakota Farm & Home Research, XVII, No. 1, Winter 
1966. 
Lin, P. S. and J. G. Ross. Trisomics. Sorghum Newsletter 
8:60, 1965. 
Lunden, A. 0. Sorghum Breeding. Sorghum Newsletter 8 :58, 
1965. 
Moore, R. A. See Derscheid, L. A. 
Olson, T. C. and C. W. Doty. Soil and Water Losses. South 
Dakota Farm & Home Research, XVI, No. 3, Summer 
1965. 
Papendick, R. I. and J. R. Runkles. Transient-State Oxygen 
Diffusion in Soil: 1. The Case When Rate of Oxygen 
Consumption is Constant. Soil Science, 100:251-261, 
1965. 
Ross, J. G. A Proposal for Identification of Sorghum vulgare 
Chromosomes. Sorghum Newsletter 8:59, 1965. 
--~ L. D. Kamstra and S. S. Bullis. Differences in Digesti-
bility Between Grass Varieties. Proceedings 18th West-
em Grass Breeders' Conference, July 1965. 
--. See Deakin, J. R. 
--. See Derscheid, L. A. · 
--. See Kamstra, L. D. (Animal Science) . 
--. See Lin, P. S. 
Rumbaugh, M. D. and T. Thorne. Initial Stands of Interseed-
ed Alfalfa. Journal of Range Management, 18:258-261, 
1965. 
--. See Derscheid, L. A. 
Runkles, J. R. See Papendick, R. I. 
Shank, D. B., Durwood Beatty and C. M. Nagel. SD 230-A 
New Corn Hybrid. South Dakota Farm & Home Re-
search, XVII, No. 2, S
0
pring 1966. 
Shubeck, F. E. See Holt, R. F. 
--. See Kingsley, Q. S. 
Thomas, Jordan. See Hovland, Dwight. 
Wells, D. G., G. W. Buchenau, and J. J. Bonnemann. Hume 
Winter Wheat. Bulletin 533, South Dakota Agricul-
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tural Experiment Station, SDSU, 1966. 
--. See Albrechtsen, R. W. 
Wesley, D. E. See Hovland, Dwight. 
Westin, F. C. and G. J. Buntley. Soil Phosphorus in South 
Dakota: I. Inorganic Phosphorus Fractions of Some Soil 
Series. Proceedings Soil Science Society of America, 30-
(2):245-247, 1966. 
-- and--. Soil Phosphorus in South Dakota: II. Com-
parisons of Two Availability Tests With Inorganic 
Phosphorus Fractions Among Soil Series. Proceedings 
Soil Science of America, 30(2) :247-252, 1966. 
White, E. M. Subsoil Structure Genesis. Soil Science 100(2): 
135-141, 1966. 
--. Validity of the Transect Method for Estimating Com-
positions of Soil Map Areas. Proceedings Soil Science 
Society of America, 30( 1): 129-130, 1966. 
Wiesner, L. E. See Kinch, R. C. 
Wright, W. G. Atrazine-Oil Mixture Cuts Cost, Residues. 
Crops and Soils, 18(7) :April-May 1966. 
--. Wild Buckwheat Control. Dakota Farmer, 86(8):April 
1966. 
--. See Frost, K. R. 
ANIMAL SCIENCE 
Beer, B. See Embry, L.B. 
--. See Lewis, J. K. 
Busch, D. A., J. A. Minyard and C. A. Dinkel. On the Ranch 
Results of the Bull Leasing Program. Animal Science 
Series 65-16, 1965. 
--. See Dinkel, C. A. 
--. See Minyard, J. A. 
Bush, L. F. Synchronization of Estrus and Fertility in Sheep. 
Animal Science Series 65-26, 1965 . 
Bushman, D. H., R. J. Emerick and L. B. Embry. Urinary 
Calculi in Wether Lambs. Animal Science Series 65-27, 
1965. 
Dearborn, D. D. Selection Principles for Your Consideration. 
Animal Science Series 65-17, 1965. 
Dinkel, C. A. and K. E. Gregory. Evaluation of the Profilome-
ter for Detection of Hereford Bulls Heterozygous for 
the Snorter Dwarf Gene. Journal of Animal Science, 24: 
438, 1965. 
~ - and J. A. Minyard. Indexing Be~£ Cattle. Circular No. 
144 (revised), South Dakota Agricultural Experiment 
Station, SDSU, 1965. 
--, D. A. Busch, J. A. Minyard and W.R. Trevillyan. South 
Dakota's Inbreeding and Linecrossing Results. Animal 
Science Series 65-18, 1965. 
--, --, D. E. Schafer and J. A. Minyard. Growth and Car-
cass Yield of Cattle Fed to Different Market Weights. 
Animal Science Series 66-2, 1966. 
--. See Busch, D. A. 
--. See Minyard, J. A. 
Dittman, A. C. See Embry, L.B. 
- - . See McCarty, J. W. 
Dye, L.B. See Whetzal, F. W. 
Elderkin, R. See Kamstra, L. D. 
Embry, L. B., A. C. Dittman and J.E. Nesvold. Systems of 
Growing and Finishing Beef Cattle. Animal Science 
Series 66-5, 1966. 
--, R. M. Luther, B. Beer and F. P. Holmes. Response of 
Beef Calves to Chlor-tetracycline-Sulfa-methazine Sup-
plementation Following Weaning and Shipping. Ani-
mal Science Series 66-1, 1966. 
--, J. V. Woster and L. J. Nygaard. Alfalfa-Bromegrass Sil-
age, Ground Hay and Pelleted Rations Fed at Two 
Grain Levels to Lambs. Animal Science Series 65-28, 
1965. 
--. See Bushman, D. H. (Station Bioche~istry). 
--.. See Haiwick, G. B. · 
--. See Hoar, D. W. (Station Biochemistry). 
--. See King, H. R. 
--. See Larson, W. M. 
--. See Luther, R. M. 
--. See Nygaard, L. J. 
--. See Olson, 0. E. (Station Biochemistry). 
--. See Seerley, R. W. 
--. See Whetzal, F. W. 
--. See Waster, J. V. · 
Enevoldsen, M. E., J. K. Lewis and L. D. Kamstra. Studies in 
the Growth and Development of Western Wheatgrass. 
Animal Science Series 66-10, 1966. 
--. See Kamstra, L. D. 
Fredrikson, J. F. See Wahlstrom, R. C. 
--. See Whetzal, F. W. 
Gregory, K. E. See Dinkel, C. A. 
Haiwick, G. B. Corn and Shelled Corn in Various Types of 
Rations for Finishing Cattle. Master's Thesis, 1965. 
--, L.B. Embry and L. J. Nygaard. Influence of Method of 
Feeding on the Value of Corn Cobs in Rations for Fin-
ishing Cattle. Journal of Animal Science 24:912, 1965 
(abstract). 
Hoar, D. W., L.B. Embry and R. J. Emerick. Effects of Urea 
and Nitrate on Feedlot Performance and Blood Meth-
emoglobin of Lambs. Animal Science Series 65-25, 1965. 
Holmes, F. P. See Embry, L. B. 
Kamstra, L. D. The Ruminal Environment ... Where a 
Population Explosion (Microbiological) Is Needed. 
South Dakota Farm & Home Research, XVII, No. 2, 
Spring 1966. 
-- and M. M. Thurston. Determination of Forage Halo-
cellulose Digestibility by In Vitro Fermentations. 'Pro-
ceedings of South Dakota Academy of Science XLVI:-
122. 
--, J. K. Lewis, D. Schentzel and R. Elderkin. Neutral Su-
gars and Other Chemical Components of. Western 
Wheatgrass. Animal Science Series 66-3, 1966. 
--, --, M. Wurster, M. E. Enevoldsen, J. G. Ross and S.S. 
Bullis. Evaluation of Forage by In Vitro Micro-Diges-
tions. Animal Science Series 66-4, 1966. 
--. See Enevoldsen, M. E. 
--. See Ross, J. G. (Agronomy). 
King, H. R., L. B. Embry and R. J. Emerick. Response of 
Lambs to Rations High in Urea and Nitrate (Abstract). 
Journal of Animal Science, 24:891, 1965. 
Kohler, P. H. Cattle Grub, Fly and Louse Control Studies. 
Animal Science Series 66-14, 1966. 
LlrSon , W. M., L. B. Embry and L. J. Nygaard. Feedlot Per-
formance and Carcass Characteristics of Hereford and 
Holstein Steers as Affected by Ration and Slaughter 
Weight. Animal Science Series 66-12, 1966. 
Lewis, J. K., John Nesvold and B. Beer. The Effect of Level of 
Winter Supplementation and Intensity of Summer Graz-
ing on Steer Gains on Native Range . Animal Science 
Series 66-9, 1966. 
---:--:-· See Derscheid, L. A. (Agronomy). 
--. See Enevoldsen, M. E. 
--. See Kamstra, L. D. 
Luther, R. M., L. B. Embry and L. J. Nygaard. Corn Fer-
mentation Solubles as a Supplement to Ground Ear 
Corn Rations for F attening Beef Cattle. Animal Science 
Series 66-8, 1966. 
--. See Embry, L.B. 
Magstadt, R. D. and R. W. Seerley. A Study on Raby Pig Sur-
vival. Animal Science Series 65-24, 1965. 
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McCarty, J. W. and A. C. Dittman, Swine Production at the 
Eureka Field Station. Animal Science Series 65-26, 1965. 
--. See Ray, D. E. 
--. See Seerley, R. W. • 
McCor1e, W. C. Methods of Supplementing Early Matured 
and Late Immature Corn Silage for Fattening Yearling 
Steers. Animal Science Series 66-11, 1966. 
Minyard, J. A. and C. A. Dinkel. Heritability and Repeatabil-
ity of Weaning Weight in Beef Cattle. Jp_urnal of Ani-
mal Science, 24:1072, 1965. 
-- and --. Weani_ng Weight of Beef Calves as Affected 
· by Age and Sex of Calf and Age of Dam. Journal of Ani-
mal Science, 2 4: 1067, 1965. · 
-· -,--, D. A. Busch and H.J. Tuma. Improving Beef Car-
casses Through Breeding Methods. Animal Science Se-
ries 65-15, 1965. 
--. See Busch, D. A. 
--. See Dinkel, C. A. 
Nesvold, J.E. See Embry, L.B. 
--. See Lewis, J. K. 
Nygaard, L. J. and L. B. Embry. Response of Spayed and 
Nonspayed Heifers to Diethylstilbestrol and Synovex 
Implants. Animal Science Series 66-13, 1966. 
--. See Embry, L.B. 
--. See Haiwick, G. B. 
--. See Larson, W. M. 
--. See Luther, R. M. 
--. See Waster, J. V. 
Ray, D. E. Artificial Insemination of Beef Cattle. Fact Sheet 
258, Cooperative Extension Service, SDSU, 1965. 
--: Estrous Response of Ovariectomized Beef Heifers to 
Estradiol Benzoate and Human Chlorionic Gonadotro-
phin. Journal of Reproduction and Fertilization, 10(3): • 
329, 1965. 
-- and J. W. McCarty. Effect of Temporary Fasting on 
Reproduction in Gilts. Journal of Animal Science, 24: 
660, 1965. 
Romans, J. R., H.J. Tuma and W. L. Tucker. Influence of 
Carcass Maturity and Marbling on the Physical and 
Chemical Characteristics of Beef. I. Palatability, Fiber 
Diameter and Proximate Analysis. Journal Animal Sci-
e·nce, 24:681, 1965. . 
--, -- and--. Influence of Carcass Maturity and Mar-
bling on the Physical and Chemical Characteristics of 
Beef. II. Muscle Pigments and Color. Journal Animal 
Science, 24:686, 1965; 
Schafer, D. E. See Dinkel, C. A. 
Schentzel, D. See Kamstra, L. D. 
Seerley, R. W. A New Method of Feeding-the Nutritious 
· Water Method. Animal Science Series 65-22, 1965. 
--. They Call It Nutritious Water. Hog Farm Manage-
ment. October 1965. 
and J. W. McCarty. Supplemental Lysine in Rations pr 
Drinking Water for Growing-Finishing Swine. Animal 
Science Series 65-23, 1965. 
and M. E. Wastell. Antibiotics for Growing-Finishing 
Swine. Animal Science Series 65-20, 1965. 
--, R. J. Emerick, _L. B. Embry and 0. E. Olson. Effect of 
Nitrate or Nitrite Administered Continuously in Drink-
ing Water for Swine and Sheep. Journal Animal Sci-
ence, 24:1014, 1965. 
- -. See Magstad, R. D. 
--. See Wahlstrom, R. C. 
Sorbel, H. L. A Comparison of Corn Silage and Forage Sor-
. ghum Silage in the Production of Beef. Master's Thesis, 
1966. 




Trevillyan, W.R. See Din~l, C. A. 
Tuma, H. J. What's Beneath the Hide? South Dakota Farm 
& Home Research, XVI, No. 3, Summer 1965. 
--. See Minyard, J. A. 
--· . See Romans, J. R. 
Wahlstrom, R. C., R. W. Seerley, H. G. Young and J. F . Fred-
rickson. Performance of Growing-Finishing Swine Un-
der Different Environmental ~onditions. Animal Sci-
ence Series 65-19, 1965. 
Wastell, M. E. See Seerley, R. W. 
Whetzall, F. W. and L. B. Embry. Pasture and Drylot Sys-
tems of Growing and Finishing Beef Cattle. · Animal 
Science Series 66-15, 1966. 
--, -- and L. B. Dye. Performance of Spayed or Non-
spayed Heifers and Steers With and Without Hor-
monal Treatment. Animal Science Series 66-7, 1966. 
--, -- and J. F. Fredrikson. Comparison of Corn Silage 
and High Moisture Ear Corn Rations When Fed at Dif-
ferent L~vels to Beef Cattle During Growing and Fin-
ishing. Animal Science Series 66-6, 1966. 
Woster, ]. V., L. B. Embry and L. J. Nygaard. Effects of 
Methods of Preparation and Storage on the Feeding 
Value of Alfalfa-Bromegrass Forage (Abstract). Jour-
nal of Animal Science, 24:912, 1965. · 
--. See Embry, L.B. 
Wurster, M. See Kamstra, L. D. 
BACTERIOLOGY 
Berry, E. C. See Bullerman, L.B. 
Bullerman, L.B. and E. C. Berry. Utilization of Cheese Whey 
for Vitamin B12 Production. I. Whey Solids and Yeast 
Extract Levels. Applied Microbiology, 14 :353-356, 1966. 
-- and--. Utilization of Cheese Whey for Vitamin B12 
Production. II. Cobalt, Precursor and Aeration Levels. 
Applied Microbiology, 14:356-358, 1966. 
-- and --. Utilization of Cheese Whey for Vitamin B1 2 
Production. III. Growth Studies and Dry Weight Activ-
ity. Applied Microbiology, 14:358-360, 1966. 
Pengra, R. M. See Ries, S. M. 
-~. See Yoch, D. C. 
Ries, S. M. and R. M. Pengra. Presence of A zotobacter in 
Brookings County Soils. American Society for Micro-
biology, North Central Meeting, Ames, Iowa, October 
1965. 
Y och, D. C. and R. M. Pengra. Effect of Amino Acids on Ni-
trogenase Induction. Bacteriological Proceedings A33, 
p. 6, 1965. 
BOTANY 
Brockmeyer, D. L. See Holden, D. J. 
Holden, D. J., D. L. Brockmeyer and Ch'.i Sun. Food and 
Home Notes, USDA Newsletter. 
--, -- and --. Growing Plants Without Seeds. Science 
& Math Weekly, Vol. 6, Issue 9, November 10, 1965. 
--, -- and --. Plants Without Seeds. South Dakota 
Farm & Home Research, XVI, No. 3, Summer 1965. 
--, -- and --. The Strange Plants. Crops & Soils, Vol. 
18, No. 5, February 1966. 
Sun, Ch'i. See Holden, D . J. 
DAIRY SCIENCE 
Bartle, Emery and H. H. Voelker. Silages Fortified With Soy-
beans. South Dakota Farm & Home Research, XVII, 
No. 1, Winter 1966. , 
Cooper, Susan. See Voelker, H. H . 
Dracy, A. E. and A. J. Kurtenbach. Radiosonde for Measur-
ing Bovine Intra-Ruminal Reticular Pressure. Journal 
Dairy Science, 48:1250, 1965. 
--. See Simmons, K. R. 
35 
Essler, W. 0. See Simmons, K. R. 
Mohanty, G. P. and H. H. Voelker. Some Effects of Mold De-
velopment on Alfalfa Forage. Journal of Dairy Science, 
49:715, 1966 . 
Morris, H. A. See Stoll, W. F. 
Simmons, K. R., A. E. Dracy and W. 0. Essler. Diurnal Tem-
perature Patterns in Unrestrained Cows. Journal Dairy 
Science, 48:1490, 1965. 
--, -- and --. Recording Uterine Activity by Radio 
Telemetry Techniques. Journal Dairy Science, 48:1126, 
1965. 
Singh, J. See Voelker, H. H. 
Stoll, W. F. and H. A. Morris. The Effects of Various Salts on 
Syneresis of Rennet Formed Skim Milk. Journal Dairy 
Science, 49:698, 1966. 
Voelker, H. H. Drylot Feeding. Hoard's Dairyman, 111(3): 
129, 1966. 
--. New Sudans Make Good Yielding Dairy Pastures. The 
Farmer, 83(7) :26, 1965. 
--. Silage Preservation. South Dakota Farm & Home Re-
search, XVI, No. 3, Summer 1965. 
--. Sudan Hybrids for Dairy Cattle. South Dakota Farm & 
Home Research, XVI, No. 1, Winter 1965. 
--, Susan Cooper and- J. Singh. Supplementation of Hay-
lage With Dicalcium Phosphate. Journal Dairy Science 
47:706, 1964. 
--. See Bartle, Emery. 
--. See Mohanty, G. P. 
--. See Olson, 0. E. (Station Biochemistry.) 
HOME ECONOMICS 
Burrill, Lida M. and Cecilia Shuck. Nutritive Value of Pro-
tein of Rolled Oats. Journal American Dietetic Associa-
tion, 48:29-32, 1966 . 
Deethardt, Dorothy. A Histological Study of the Various Tis-
sue Components of Raw and Cooked Longissimus dorsi 
Muscle of Pork. Master's Thesis, 1966. 
--. See Wills, Rena. 
Janecek, Coila M. See Lund, Lillian 0. 
Laundry Research Looks for Clean~r, Brighter Clothes. South 
Dakota Farm & Home Research, XVII, No. 1, Winter 
1966. 
Lucas, Betty. See Wills, Rena. 
Lund, Lillian 0. and Cora R. Sivers. Selecting Rugs and Car-
pets. Fact Sheet 288, Cooperative Extension Service, 
SDSU, December 1965. 
--, -- and Coila M. Janecek. Wear and Cleaning of 
Fabric to Fabric Laminates. South Dakota Farm & 
Home Research, XVII, No. 2, Spring 1966. 
Schuck, Cecilia. See Burrill, Lida M. 
Sivers, Cora R. See Lund, Lillian 0. 
Wills, Rena, Dorothy Deethardt and Betty Lucas. Bigmouth 
Buffalo as Protein Source. South Dakota Farm & Home 
Research, XVII, No. 1, Winter 1966. 
ECONOMICS 
Aanderud, W. G. See Antonides, R. J. 
Alleri, H . R. Farm and Ranch Business Record Book ( in two 
parts). Cooperative Extension Service, SDSU, January 
1966. 
Anderson, A. W. See Antonides, R. J. 
Antonides, R. J. Economic Effects of Shifting Idle Crop Acres 
to Productive Uses to Help Meet World Food Needs. 
Economics Department Series November 1965. 
--. Review: Farm to Factory: A History of CCA, by Gil-
bert C. Fite. Journal Farm Economics, May 1966. 
--. Supplement to Economic Effects of Shifting Idle Crop 
Acres to Productive Uses to Help Meet World. Food 
Needs. Economics Dep~rtment Seri~s March 1966. 
- . -. Transportation Changes That Will Affec t the Dakotas. 
The Dakota Farmer, April 16, 1966. · 
--, W. G. Aanderud, A. W. Anderson, L. R. Benning, 
Loyd Glover, G. L. Kelsey and J. E. Thompson. Build-
ing Good Communities for the Future. Circular 648, 
Cooperative Extension Service, SDSU, January 1966. 
--, L. R. Benning and R. 0 . Felberg. The Control Function 
of Cooperative Managers and Directors. Economics De-
partment Series August 1965. 
Beck, R. L. Negotiated ·Pricing of Fluid Milk: Role of Fed-
eral Orders and Influence on Pricing Policies. Journal of 
Farm Economics, Vol. 47, No. 5, December 1965. 
--. Nonparametric Statistics in Marketing Research. Jour-
nal of Farm Economics, Vol. 47, No. 5, December 1965. 
--. See Benning, L. R. 
Benning, L. R. and R. L. Beck. Trade Practices in South Da-
kota 's Dairy Industry. Circular 644, Cooperative Exten-
. sion Service, SDSU, September 1965. 
--. See Antonides, R. J. 
Dirks, H. J. South Dakota's Hog-Pork Industry. South Da-
kota Farm & Home Research, XVII, No. 2, Spring 1966. 
Erickson, D. B. Are Beef Price Differences Real? South Da-
kota Farm & Home Research, XVI, No. 3, Summer 
1965. 
--. See Trierweiler, J.E. 
Felberg, R. 0. See Antonides, R. J. 
Glover, Loyd. See Antonides, R. J. 
Kelsey, G. L. See Antonides, R. J. 
Krause, K. R. An Expanded Role for the Rural Newspaper-
Assistance in Agricultural Adjustment. The Quill, Vol. 
54, No. 3, March 1966. 
--. Family Estate Planning. Circular 177, South Dakota 
Agricultural Experiment Station, SDSU, March 1966. 
--. Farm Management Decisions. South Dakota Farm & 
Home Research, XVI, No. 3, Summer 1965. 
--. Giving Yourself Enough Credit? National Livestock 
Producer, February 1966. 
--. Planning the Insurance Program for You and Your 
Farm. Published by The Dakota Farmer, 1965. 
--. Vacant Farmsteads and Farm Buildings- An Asset or 
Liability. Agricultural Banking and Finance, January-
February 1966. · 
--. What to Do With Vacant Farm Buildings. Successful 
Farming, July 1966. 
Thompson, J. E. See Antonides, R. J. 
Trierweiler, J.E. and D. B. Erickson. Cow-Calf Operators-
Adjustments in Production. South Dakota Farm _& 
Home Research, XVII, No. 2, Spring 1966. 
Ullman, W. K. H igh Quality Paper, a Flax Straw By-Product. 
South Dakota Farm & H ome Research, XVII, No. 2, 
Spring 1966. . 
VanVlack, P. W . Management Ethics. H andbook of Business 
Administration. McGraw-H ill , New York, Chapter 19. 
--. Management Ethics. College Store Journal. 
ENTOMOLOGY-ZOOLOGY 
Boddicker, M. L. and E. J. Hugghins. Parasites of Sharp-
T ailed Grouse in South Dakota. Proceedings South Da-
kota Academy of Science, Vol. 44, p. 244, 1965. 
Gerhardt, R. W . South Dakota Mosquitoes and The~r Con-
trol. Bulleti n 53 1, South Dakota Agricultural Experi-
ment Station, SD SU, May 1966. 
H ugghins, E. J. See Boddicker, M. L. 
Jones, P .A. and B. H. Kantack. Insect Outlook. South Dako-
ta Farm & Home Research , XVII, No. 2, Spring 1966. 
W alstrom, R. J. P ush Research on Control of Alfalfa Weevil. 




Prashar, P. D. Bonanza-A New Tomato. South Dakota 
Farm & Home Research, XVII, No. 1, Winter 1966. 
PLANT PATHOLOGY 
Buchenau, G. W. and L. W. Carlson. Chemical Control of 
Wheat Stem and Leaf Rust. South Dakota Farm & 
Home Research, XVII, No. 2, Spring 1966. 
--. See Albrechtsen, R. S. (Agronomy.) . . 
--. See Wells, D. G. (Agronomy.) 
Carlson, L. W. Fungicide Test on Sugar Beets for Leaf Spot 
Control ( Abstract). Fungicide-Nematocide Tests, Re-
sults of 1965, American Phytopathology Society, Vol. 
21, p. 94, 1966. 
--. See G. W. Buchenau. 
Mankin, C. J. See Semeniuk, George. 
Nagel, C. M. Maize Dwarf Mosaic. South Dakota Farm & 
Home Research, XVII, No. 2, Spring 1966 . 
- - . See Shank, D. B. (Agronomy.) 
Orlob, G. B. Effects of Photosensitizing Dyes on Purified To-
ba~co Mosaic Virus (Abstract). Phytopathology 55: 
1070, 1965. 
--: Feeding and Transmission Characteristics of Aceria 
tulipae as Vector of Wheat Streak Mosaic Virus. Phyto-
paothologische Zeitschrift. 55( 3) :218-238, 1966. 
--. Role of Subterranean Aphids in the Epidemiology of 
Barley Yellow Dwarf. Entomology Experiments and 
Applications, Vol. 9, pp. 85-94~ 1966. · 
Pederson, V. D. Germination of Conidia of Peronospora man~ 
shurica: Some Tempera.ture Effects (Abstract). Phyto-
pathology, 55(10):1071, 1965. 
--· . See Albrechtsen, R. S. (Agronomy.) 
Semeniuk, George and J. W. Carmichael. Sporotrichum ther-
. mophile in North America. Canadian Journal of Botany, 
Vol. 44, pp. 105-108, 1966. · 
-- and C. J. Mankin. Additional Hosts of Sclerophthora 
macr()spora in S~uth Dakota. Phytopathology, 56(3): 
351, 1966. 
Thorn, T. See Rumbaugh, M. D. 
POULTRY 
Adams, A. W. Relationship of Several Factors to the Inci-
aence -of Breast Blisters in Large Type Male Market 
Turkeys. Ph.D. Thesis, July 1965. 
--, C. W. Carlson and R. J. Emerick. Effects of Nitrate and 
Nitrite in the Drinking Water on Chicks, Poults and 
Laying Hens ( Abstract). Poultry Science, 44:1347, 1965. 
Britzman, D. G. and C. W. Carlson. Limiting Amino Acids 
in Corn-Soybean Meal Diets fo r Laying H ens. Feed-
stuffs, 37:( 43)20, 1965. 
Carlson, C. W. See Adams, A. W. 
--. See Britzman, D . G. 
--. See Guenthner, Edmund. 
--. See Morgan, W . C. · . . _. 
Guenthner, Edmund and ·c. W . Carlson. Newer Antib1ot1cs 
in Laying Diets. Feed Age, Vol. 15, No. 11 , N ovem-
ber 1965. 
Morgan, W. C. Parerital Infl uence Upon Broodi~ess. Pr~ 
ceedings of South Dakota Academy of Science, 44:-
104, 1965. . 
-- and C. W. Carlson. Selective E fficiency. Poultry Science, 
44:1401, 1965. 
RURAL SOCIOLOGY 
Hatle, H. G. A Study of Role Theory and Selected Factors in 
Relation to Mental Illness. Master's T hesis, 1966. 
Riley, M. P. Farmers Attitudes Toward Communal Farms. 





--. The Hutterite Brethren: An Annotated Bibliography 
With Special Reference to South Dakota Colonies. Bul-
letin 529, South Dakota Agricultural . Experiment Sta-
tion, SDSU, 1965. 
--·. Where N ative South Dakotans Lived in 1960. Bulletin 
528, South Dakota Agricultural Experiment Station, 
SDSU, 1965. 
-- and J. R. Stewart. The Hutterites- South Dakota's 
Communal Farmers. Bulletin 530, South Dakota Agri-
cultural Experiment Station, SDSU, 1965. 
Seerley, Norma R. A Social System Analysis of the Changing 
Food Practices of the Teton Dakota Indians 1800-1900. 
Master's Thesis, 1965. 
Skogen, K. H. A Study of the Food Practices, Economic Po-
sition, and Conception of Health on the Pine Ridge In-
dian Reservation. Master's Thesis, 1965. 
South Dakotans, U .S.A. South Dakota Farm & Home Re-
search, XVII, No. 1, W inter 1966. 
Stewart, J. R. See Riley, M. P. 
STATION BIOCHEMISTRY 
Bushman, D. H., R. J. Emerick and L. B. Embry. Experi-
mentally Induced Ovine Phosphatic Urolithiasis: Rela-
tionships Involving Dietary Calcium, Phosphorus and 
Magnesium. Journal of Nutrition1 87:499-504, 1965. 
--, -- and--. Incidence of Urinary Calculi in Sheep as 
Affected by Various Dietary Phosphates. Journal of Ani-
mal Science, 24:671, 1965. 
--, -- and--. Mineral Relationships in Ovine Uroli-
thiasis ( Abstract). Journal of Animal Science, 24:876, 
1965. 
~-, - - and--. Urinary Calculi in Wether Lambs. Ani-
mal Science Series 65-27, 1965. 
Emerick, R. J. See Adams, A. W. (Poultry Science.) 
--. See Bushman, D. H . 
--. See Hoar, D. W. (Animal Science.) 
--. See King, H. R. (Animal Science.) 
--. See Seerley, R. W. (Animal Science.) 
Halverson, A. W., L. G. Jerde and C. L. Hills. Toxicity of 
Inorganic Selenium Salts to Chick Embryos. Toxic and 
Applied Pharmacy, 7:675-679, 1965. 
Hills, C. L. See Halverson, A. W. 
Hoar, D. W., L.B. Embry and R. J. Emerick. Effects of Urea 
and Nitrate on Feedlot Performance and Blood Methe-
rhoglobin of Lambs. Animal Science Series 65-25, 1965. 
Jerde, L. G. See Halverson, A. W. 
--, -- and --. Silage Additives. Circular 178, South 
Dakota Agricultural Experiment Station, SDSU, 1966. 
--. See Seerley, R. W . (Animal Science.) 
VETERINARY 
Harshfield, G. S. See McAdaragh, J. P. 
McAdaragh, J.P., D.R. Wenger and G . S. Harshfield. Lepto-
spirosis. South Dakota Farm & Home Research, XVI, 
No. 3, Summer 1965. 
Wenger, D.R. See McAdaragh, J. P. 
WILDLIFE 
Progulske, D. R. South Dakota Raccoons-Feeding and Liv-
ing Habits. South Dakota Farm & Home Research, 
XVII, No. 1, Winter 1966. 
Schoenthal, N._ D. Bait Fish-A New Industry? South Dako-
ta Farm & Home Research, XVII, No. 2, Spring 1966. 
STATISTICS 
Tucker, W. L. The Electronic Computer-Friend or Foe? 
South Dakota Farm & Home Research, XVII, No. 1, 
Winter 1966. 
--. See Romans, J. R. ( Animal Science.) 
financial statement .. 
SOUTH DAKOTA AGRICULTURAL EXPERIMENT STATION 
STATEMENT OF RECEIPTS, DISBURSEMENTS AND BALANCES 
FOR THE YEAR ENDED JUNE 30, 1966 
Grand Total 
RECEIPTS: 
Balance July 1, 1965 ____________ ______ $ 104,470.79 
Receipts and Appropriations ____ 2,491,992.50 
GRAND TOT AL ______________ $2,596,463.29 
EXPENDITURES: 
Personal Services ____________________ ___ _ 
Personnel Benefits ---- ·-----------------
Travel ___________ -------------------- ------------
Supplies and Materials _______________ _ 
1965 Obligations Paid ___________ _ 
1966 Obligations UnPaid _____ _ 
!?t t::~ t __ ::::~~~~~~:~:~::::~~~:::~~:~:::~:::: 
TOTAL -------------·--------------
Balance June 30, 1966 _________________ _ 
GRAND TOT AL _ __ _ 


















































































agricultural advi·sory groups 
College of Agriculture 
lngebert Fauske, Chairman __ Quinn 
Stan Morrill, Secretary __ Sioux Falls 
Mrs. Alfred Behrends ________ Madison 
Laurence Bentz _____________ ___ ____ Newell 
Henry Bieber ________________ Timber Lake 
Louis Bober ____ _______________ ___ Rapid City 
Alan Bogue _________________ ___ __ Beresford 
Ercil Bowles _______________ __ ___ Centerville 
Ohmar Cook ____ _______ __ ___ Cottonwood 
Carl Cronin __________ __ __ ______ Gettysburg 
Leonard Dailey ________ __ ______ Jefferson 
Robert Dailey, Jr. ____________ Flandreau 
Bob Duxbury ___________ _____ Wessington 
Clarence Dybvig _______ __ ___ __ ___ __ _ Baltic 
John Elsing ___ _________ ___ _______ Mansfield 
Layle M. Evans ______ ___ ______ ___ __ Verdon 
George Fluharty _______ ___ __ Fort Pierre 
John Glaus ____ ____________ Chamberlain 
Merton Glover ________________ Porcupine 
William Griffith ______ ________________ Huron 
Carl Hamm _______ __________ ____ _____ Caputo 
Eric Hermanson ________ ___ ___ Garretson 
Art Hibbison ________ __ _____ __ ____ _______ Miller 
Fred Holscher ________ _______ _____ Faulkton 
Don J<>rgenson ______ __ ____ __ __________ Ideal 
Hagen Kelsey __________ ________ ______ Fedora 
Wesley Larson __________ __ ______ Beresford 
Frank Lingo __ __ ___ _______ ______ Sioux FaHs 
Harry Martens ______ ______ __ Wessington 
Harold Millett -----------------·-- ·-- __ Reva 
Donald McMurchie ______ __ Centerville 
Donald Noddy --· -- ----·--------- _ Britton 
Arne Nelson __________ __ ____ ___ ·------- Volga 
Merle Pommer _________ _____ Castlewood 
John Quillin ______ _____ _____ __ ____ Kennebec 
John Sutton ---- -- ---- -- ---- -- ------------ Agar 
E. C. Thomsen -----·-------------------- Pierre 
Les Zeller -------- -------------~-- Vermill ion 
Antelope Range 
Buffalo 
Benny Dollarhide _____ __ _ Timber Lake 
Paul Garr -------- -- -------- ------------ Isabel 
Harold Millett -------·-· -- ----------·- _ Reva 
Ole Drageset _______________ __ -- ·--- Isabel 
Harold Hernsen ______________ Lodgepole 
Arnold Lee ______ _ : ____ __ ·--- -- ·------ __ Isabel 
Henry Meyer ____ ______ _____ Timber Lake 
Central Substation 
Highmore 
Pierre Barnes -------------------- · ____ Blunt 
Fred Holscher ---·-- -- -----·- -- -- Faulkton 
Henry Hertel, Jr. ____ ________________ Onida 
Art Hibbison ----- --------------- ·------- Miller 
Keith Kleppin __ Wessington Springs 
Francis Martens ____ __ ______ Wessington 
0. K. Peterson __ __ _____ ____ ___ ____ Hol.abird 
C. B. Sloat --- ---------- ----------------- Hoven 
Range Field Station · 
Cottonwood 
Otto Prokop ---------------------~~- Kadoka 
Keith Crew ---------------------------- Interior 
Francis Guptill _______ ________ ___ __ __ Interior 
Orville Keil __ _________ ______ Cottonwood 
lngebert Fauske __________________ ::_ ___ Quinn 
Clifford Fees __ __ __ __________ Cottonwood 
Merle Tempie __ ____ ________ Cottonwood 
Ohmar Cook ___ ______ ___ __ __ Cottonwood 
Lawrence Gropper ______ Long Valley 
John Sherburne ---------------~ Wamblee 
Dale Volburg ______________ __ ______ Okaton 
David Brost _______ ___ ___ __ : ____ __ ______ Murdo 
Tony Krebs ·--------------- -- ----- ------- Quinn 
Reuben Deutscher ________ ____ ---·- Wall 
Joe Hlavka ______________ __ ______ Plainview 
· Lee Jacobs ·--------------- -------- ______ Allen 
North Central Substation 
Eureka 
Alvin Abeln ___ ____________ __ __ ______ _ Groton 
Henry Bieber ______ __ ______ Timber Lake 
Wilbert Blumhardt __________ ____ Bowdle 
Herbert Brandner ---·---- _____ Herreid 
Louis Caswell ·---· -------- -- Timber Lake 
Lyle Cutler __ __ ______ __ ___ _______ Claremont 
Bob Kohlhoff ---------- -- ·- - ----·· -- Leola 
Mike Mitzel .. ·---------------·-- · ____ Bowdle 
Orville Stangl ____ _______ _____ _______ Java 
John Vojta ---·---------------- Mound City 
Newell Field Station 
Newell 
Laurence Bentz ---·--· . __ __ _ Newell 
Louis Bober ____ __ ____ __ ________ Rapid City 
Rodney Larson _______ __ _ __ Fruitdale 
James Oriver ______ Albion, Montana 
E. H. Renecke ___ Beulah, Wyoming 
Norman Vans ickle -- = __ __ ·- --- Opa l 
North East Experiment Farm 
Watertown 
Walter H. Schwanke ____ Watertown 
Chai rman 
38 
Fred Morris ____________________ Watertown 
Secretary 
Harold Hurlbut _________ _______ Raymond 
William Peterson ________________________ Lily 
Alfred Skovly ______________________ Astoria 
Lyle Kriesel __________________________ Summit 
Oliver Heitsmeyer ---------~---- Estelline 
Donald Noddy ___________________ ___ Britton 
Elmer Greseth ---· ------------------ Sisseton 
Grant Kellogg _________ ____ ___ Watertown 
Reed Ranch Substation 
Presho 
Robert E. Adrian __________ White River 
H. G. Ehlers -------------------------- Presho 
John Fernen --~----------------------- Mission 
George Fluharty ___ _________ Fort Pierre 
John Glaus ____ ____________ Chamberlain 
Allan Kime ------------------ ------------ Burke 
Andrew Dice ___ __ ___ __ __ __ __ ____ ____ Witten 
South Central Research Unit 
Presho 
Ed Bailey ---- ------------------------------ Lucas 
John Fernen ---· -- ------------------ Mission 
Don Jorgenson ______ ________ __ __ ____ __ Idea I 
Fred Lucas ------------- -------- ----------- Platte 
Lyn Lyman ---------------- ------------ Murdo 
Roy Norman ___ -- ·--------· -- __ _______ Hayes 
John Quillan ---· -- ------ -------- Kennebec 
Dwight Schaffer· ____ ____________ __ ___ Wood 
Walter Stolte __________ ____ Chamberlain 
South East South Dakota 
Experiment Farm 
Canton 
Ercil Bowles ---·-- _________ __ Centerville 
President 
Bill DeJong ---· -- ---· ------------- -- ·- Volin 
Vice-president 
Bernard Uthe __________ __ ____ __ ____ Canton 
· Secretary 
Lawrence Swanson ___ __ _____ __ Canton 
Treasurer 
Eric Thormodsgard ___ _________ Hudson 
Lloyd Overgaard _________ Centerville 
Leon Jorgenson _______________ Freeman 
Wesley Larsen _______________ Beresford 
Leona rd Dailey ______ ___ __ ____ Jefferson 
Erv in Cleland ---· -- --- __ -· -- Vermillion 
Carl Wright ---·----------- __ __ ____ ____ Volin 
Earl Rames __ ________ __ ____ ___ ______ __ Menno 




REGENTS OF EDUCATION M. L. Hort_on, Ph.D. ______ __ Assoc. Professor BACTERIOLOGY 
Hon. Russell Molstad __ ____ c _____ __________ Sturgis 
Hon. Hilbert Bogue ___________________ Beresford 
Hon. Miss Dona Brown ______________ , __ Huron 
Hon. R. F. Hubner ________________________ Yankton 
Hon. Mrs. Maylou Amunson _____ Mobridge 
Hon. Charles Burke _________ __ _____________ __ Pierre 
Hon. Harry Witt ___________________________ ___ Butler 
Hon. Elgie B. Coacher ___________________________ _ 
______________________ Executive Director, Pierre 
EXECUTIVE 
D. R. Hovland, Ph.D. _______ Ass't Professor 
James Johnson, B.S· ----~---------------------------
---------- ____ __ Ass't in Range Management 
D. G. Kenefick, Ph.D. __ ____ Assoc. Professor 
R. C. Kinch, M.S. ___________ _________ ___ Professor 
Q. S. Kingsley, M.S. ____________ Ass't Professor 
Charles Lay, B.S. __ __ ____ Ass't in Agronomy 
G. M. Loper, Ph.D. (USDA) ____ Instructor 
A. 0. Lunden, Ph.D. __ _____ Assoc. Professor 
R. A. Moore, Ph.D. ___ _______ Assoc. Professor 
J. T. Nichols, Ph.D. ______ ______ Ass't Professor 
G. W. Robertstad, Ph.D. __ ___________________ _ 
____________________ __ __________ Professor and Head 
E. C. Berry, Ph.D. _____________________ Professor 
P. R. Middaugh, Ph.D. ____ Assoc. Professor 
G. C. Parikh, Ph.D. ____________ Ass't Professor 
R. M. Pengra, Ph.D. ________ Assoc. Professor 
BOTANY 
D. J. Holden, Ph.D. __ Professor and Head 
D. L. Brockmeyer, M.S. ____ Ass't in Botany 
• 
H. M. Briggs, Ph.D. _____________ __ ___ __ President 
0. G. Bentley, Ph.D. ____ Dean and Director 
D. C. Acker, Ph.D. __ ___ Dean and Director 
A. L. Musson, Ph.D. ____ Assistant Director 
B. L. Brage, Ph.D. ___ Assistant to Director 
W. A. Bugg, B.S.A. ____ Director of Finance 
W. L. Tucker, Ph.D. ____ Station Statistician 
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seed may vary considerably. One rea-
son is because of dormancy. Until a 
way is found to break this dormancy -
and research is underway in an effort 
to discover how - about the only thing 
to do is to plant live seed and let Nature 
eventually do the job. While regular 
tests may show low germination per-
centage ( usually because of the dor-
mancy aspect), a comparatively new 
method determines the percentage of 
good, live seed. This is called the "T-'.~'.;'' 
test. Not uncommon are 3-way long dis-
tance telephone conversations between 
a seed dealer and a buyer who seek as-
surance from the Seed Lab representa-
tive that while one test gives a per-
centage of germination, the T-Z test 
gives a percentage of live seed. 
Soil Tests and Fertility Level 
An individual sample tested at the . 
Soil Test Lab seldom has much "glam-
our." Fertility status is measured and 
recommendations made for fertilizer ap-
plication to improve productivity of the 
field the sample represents. Soil test re-
sults are reported in such a way that 
the farmer - the man who farms and · 
knows the field - can figure out what 
is the fertility level of his particular soil 
and wh.at must be added to keep it pro-
ductive. An effort is made to give 
"tailor-made" recommendations for in-
dividual fields. Over the years, a col-
lective study of upwards of 50,000 soil 
tests ·has added much to the understand-
ing of the productivity of South Dako-
ta soils. 
· The rancher who sent Station Bio-
chemists samples of water, feed, soil 
and everything else he could think of 
wanted to know what caused death 
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losses in a large flock of sheep turned 
into a feeding pen. Tests on what the 
flock owner believed to be salt .in the 
r~tion showed the presence of boron, a 
poison to livestock. Actually, the "salt'' 
was a weed killer. Discovery of the 
boron prevented additional losses al-
though the rancher said the poison had 
claimed 54 head of sheep before the 
cause was found. · 
Water samples are processed through 
the Water· Quality Laboratory which is 
operated by the Water Resources Insti-
tute, a federal unit situated on the cam-
pus which cooperates with all depart-
ments, including agriculture, at South 
Dakota State as well as other institutions 
and organizations statewide. Most water 
sampes are sent for testing to determine 
suitability for livestock. (Tests of water 
for human consumption are not made 
by SDSU but by the State Department 
of Health, Pierre). A recent sample 
turned out to have about half the con-
centration of total salts as sea water--in 
fact, the water sample checked out so 
unsuitable that tests were re-run a cou-
ple of times to confirm the findings. It 
was "almost unbelievably" high in 
hardness plus containing about 10 times 
m.ore than the desirable maximum of 
sulfate, an element that tends to cause 
scours in livestock. Another sample re-
ceived the same day from another part 
of the state tested suitable for livestock 
and especially good for household use 
as far as softness was concerned. But it 
did have a fault: because of high sodium 
content it would not be recommended 
for lawns, house plants or irrigation. 
Aid Dairy Plants 
Many dairy product processing plants 
in South Dakota lack technical help or 
facilities to do adequate quality con-
trol work, a necessity because of close 
regulation by State and Federal agen-
cies. To insure products that meet re-
quired standards, plants periodically 
submit random samples to the lab in the 
Dairy Science Department for quality 
control analyses. This information helps 
in pin-pointing contamination, should 
it occur, through sampling of line runs. 
Studies of lab results also help to avoid 
manufacture of faulty products. 
Not all samples received at the dairy 
lab are of a bacteriological nature. Com-
position plays an important part in dairy 
products and when controlled to mini-
mum standards is often the difference 
between profit and loss. For instance a 
South Dakota cheese factory , without 
complex equipment to detect minute 
quantities of milk fat in its dried lactase, 
periodically sends in samples for milk 
fat content. As the factory sells its dried 
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lactose as 100% pure, the tests assure 
that the guarantee is accurate and up-
held. 
The basis for payment to dairy farm-
ers is the average percent of milk fat 
· in their herd. Many area farmers take 
. samples for analysis to SDSU as a 
check on samples made at the plant. If 
a great difference is noted between the 
two analyses the dairyman may ask for 
the plant to make a recheck. 
Why More Larder Beetles? 
Sometimes the person making in-
quiry finds that the apparent problem 
conceals an unsuspected cause. An ex-
ample: In the past 3 or 4 years increas-
ing numbers of larder beetle larva have 
been received by entomologists for 
identification. These larva definitely are 
pests and cause damage by feeding on 
protein materials and wool clothing, for 
instance. Upturn in infestations by 
larder beetles, entomologists explain, is 
a result of the increased numbers of an-
other insect - the face fly which is be-
coming a more serious pest of cattle. 
The face fly looks so much like the com-
mon house fly that a close look by a 
trained person is needed to tell them 
apart. Probably about a third of those 
"house flies" you see in the fall, especial-
ly in rural areas, are actually face .flies. 
In the fall the face flies move into sid-
ings and between studs in w~lls '?f 
buildings. Some of the face flies die 
during the winter and the larder beetle 
feeds on their remains. When this food 
supply is gone, the larder beetle then 
crawls into the house. One irate home-
owner, whose house was built during 
the time face Bies invade buildings in 
the fall, accused the contractor of using 
low-grade, bug-infested insulation. Not 
until entomologists were able to fully 
trace the cause and explain the tem_po-
rary nature of the case did the contractor 
get off the hook of a threatened lawsuit. 
County Agent Can Help 
What do you do if you have some-
thing you want to send to the Agricul-
tural Experiment Station at South Da-
kota State University for test, diagnosis 
or identification? The best advice is to 
first consult your county Extension 
agent. He may solve your problem right 
on the spot. If not, he will be able to 
suggest how to obtain a sample, how to 
prepare it for shipment, what informa-
tion is needed by the laboratory techni-
cians, and give help with other details. 
While many of these services are per-
formed without charge, a nominal fee 
is necessary to help defray costs of cer-
tain tests. Again, your county Extension 
agent can provide this information or 
advise you where to obtain it. 0 
PASTURE IDENTIFICATION 




crested-a If= crested wheatg rass-
a lfa lfa 
sud an= sud a ng rass 
R. wildrye=Russian wildrye 
{another 320 acres 7 miles west is used for hay, small 








. . 1 mile north of Norbeck and U. S. Highway 20 (16 
miles northwest of Faulkton or 50 miles southwest 
of Aberdeen) 
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THE PASTURE RESEARCH CENTER was established in 
1965 by the South Dakota State University Agricul-
tural Experiment Station. This 2,665-acre unit has 
been set up to study the efficiency of beef cattle pro-
duction with various methods of land use and cattle 
management. 
A detailed soils map of the land was used to deter-
mine where pastures and cropping areas should be 
located. Where comparisons are wanted, the fields 
have been diyided so they con,tain essentially the same 
per cent of each soil type and slope. 
Fifty-six pastures are involved in the basic study. 
In 1965, 650 acres of cropland were seeded to various 
species and mixtures of grasses. One set consists of a 
mixture of smooth bromegrass, intermediate wheat-
grass, and Teton alfalfa. This type of pasture provides 
from 3-4 months of good grazing when it is well man-
aged. 
Another set of pastures involves a series . of 
grasses-each is to be grazed when it is growing best. 
Crested wheatgrass is used for early pasture until 
about May 15. Smooth bromegrass, intermediate 
wheatgrass, and Teton alfalfa are grazed until mid-
July, then the cattle are moved to the warm season 
pastures-sudangrass-until late August. The brome-
intermediate-alfalfa combination is grazed again for 
about two weeks before the cattle move to the late fall 
pastures of Russian wildrye. 
Eight 100-acre native pastures, varying from poor 
to good condition, are involved. An additional 400 
acres of native pastures are used for reserve grazing 
and hay. Fertilizer, weed control, and interseeding 
studies are located on reserve areas, 
Approximately 400 acres of land will be farmed 
in a regular rotation to produce hay, silage and cash 
crops. The net return per acre of the various cropping 
units will be obtained to aid in the evaluation of pas-
tures as a profitable land use program. A herd of 300 
beef cows will be maintained to evaluate different 
winter feeding levels and different types of pastures. 
A gra.nt from the Cooperative States Research 
Service was helpful in getting this facility established. 
The land is leased for 10 years. 
STUDIES THAT HAVE BEEN STARTED 
1-foterseeding pasture type alfalfas and grass in native sod 
2-Alfalfa variety tests 
3-Cool season grass variety tests 
4--W arm season grass variety tests 
5-W arm season perennial grass grazing trials 
6--F ertilizer studies 
7-Pasture weed control--chemical and cultural 
8-Rate and date of seeding studies 
9-Establishing alfalfa-with companion crops or herbicides 
IO-Suspension or lon~-~an fences--distance between ~ts, 
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